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MOS MEMORIES 


MB 8107N/E/H/Y 

MOS 4096-Bit Dynamic Random Access Memory .. . 
MB 8215E 

MOS 4096-Bit Dynamic Random Access Memory .. . 
MB8224N/E/H 

MOS 4096-Bit Dynamic Random Access Memory .. . 
MB8227N/E/H 

MOS 4096-Bit Dynamic Random Access Memory .. . 
MB 8116N/E/H 


MOS 16384-Bit Dynamic Random Access Memory .. . 


MB8101 N/E 
MOS 1024-Bit Static Random Access Memory ..... 
MB 8111N/E 

MOS 1024-Bit Static Random Access Memory ..... 
MB 8102 
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MB 8112N/7E 

MOS 1024-Bit Static Random Access Memory ..... 
MBM 2115N/E/H/Y 

MBM 2125N/E/H/Y 

MOS 1024-Bit Static Random Access Memory ..... 
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High Speed 4096-Bit (1024 X 4) 
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MB 8518E/H 
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(Quadruple TTL to MOS Level Shifter/Driver) 
((AND. function)) 
MB 8907 
(Quadruple TTL to MOS Level Shifter/Driver) 
((NAND. function)) 
MB 8909 

Dual CML to MOS Level Shifter 
MB 8903 

Quadruple 2-Input or ECL to MOS 
Level Shifter/Driver 
MB 89171 

Dual Line Receiver 
MB 8912 

Dual Digit Driver/Sense Amplifier 
MB 8915 

Dual Digit Driver/Sense Amplifier 
MB 8916 

Dual Sense Amplifier............... 2.00006 
MB 424 

4-Bit Bus Driver/Receiver..............00005 
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(Non-Inverting) 
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About Fujitsu America Inc. 


Fujitsu-America Incorporated — FAI 
— is the U.S. marketing arm of Fujitsu 
Limited of Tokyo, Japan. Fujitsu 
Limited manufactures and markets 
data processing and telecommunica- 
tions systems, and the components 
these systems use. The Company is 
the largest manufacturer of computer 
systems in Japan, with annual sales 
that exceed $1.2 billion. 


Established in 1935 as a communica- 
tions equipment firm, Fujitsu’s expan- 
sion into EDP was based on extensive 
R&D and marketing experience. The 
company is using its strength in both 
telecommunications and computing to 
maximize, worldwide, its opportuni- 
ties in these rapidly growing markets. 


Major basis for its recent, 15%-per-year 
growth in sales has been the com- 
pany’s innovative technology. This is 
especially true in integrated circuits 

— ICs. Shipments of the company’s 
‘M’ series — the world’s first fourth- 
generation, all-LSI!, ultra-large-scale 


computer systems — began in 1975 to 
some of the world’s most demanding 
users. 


Until recently, design and develop- 
ment of Fujitsu 1Cs was dictated by its 
internal computer and telecommunica- 
tions needs. The new Fujitsu policy 

of selling |Cs to independent cus- 
tomers means that designs are now 
dictated primarily by market require- 
ments. A good example is FAI’S new 
16-pin, 16K RAM, comparable to the 
Most popular type available and 
second-sourced by several U.S. 
manufactuers. 


Fujitsu's established systems know- 
how helps in creating specifications 
for its ICs that are truly meaningful 
for IC memory users. It stems from 
the close relationship with the com- 
puter operation, and results in 
genuinely ‘state-of-the-art’ designs 
destined to become future industry 
standards. 


Among Japan’s approximately 30 IC 
manufactuers, Fujitsu ranks among 
the top five. The company’s capabili- 
ties in IC development and manufac- 
ture are broad — process technologies 
at Fujitsu include both MOS and 
bipolar; products include RAMs, 
ROMSs, PROMs and EROMs, as well 
as a broad range of memory-peripheral 
circuits. Fujitsu’s special strength has 
been the ability to handle advanced 
processes with high-yield, complex 
designs in which the company is well 
placed to offer highly competitive 
products. 


Fujitsu’s excellent reputation for 
high-quality, reliable products results 
from its allocating almost 10% of its 
annual budget to quality control and 
reliability assurance. These programs 
are costly, but make a significant 
difference in Fujitsu’s ability to offer 
ICs that come as close to ‘Zero 
Defects’ as technology permits. The 
company intends to remain a quality 
manufacturer. 


Product Reliability 


To deliver !Cs to customers that will 
operate at the highest reliability levels, 
comprehensive Reliability and Quality 
Assurance programs are applied by 
Fujitsu from the start of product 
design all the way to manufacture and 
final test. Reliability statistics are 
gathered thorughout product life, in 
customer sockets, to provide detailed 
life-expectancy data for users world- 
wide. 


Design considerations that affect IC 
reliability include process technology, 
circuit-element structure and charac- 
teristics, circuit layout, assembly and 
packaging, and the final applications. 
Each phase is subject to critical 
analysis before product designs are 
accepted within Fujitsu. 


Reliable processes are insisted upon at 
the very start, based on statistics 
gained over the production of 
hundreds of millions of ICs. After 
sample lots of a new product have 
been made — on ‘pilot’ lines — trial 
full-scale production is initiated. Three 
separate, major runs are undertaken 
for internal certification and approval. 
Product integrity is further assured 
during subsequent routine, full-scale 
manufacture by 100% in-process 
testing by Manufacturing, sample in- 
process testing by QC and between- 
process testing by OC and test-and- 
inspection groups. 


Process mechanization helps reduce 
subjective variations implicit in 
human-supervised processes. Effec- 
tive OC is further insured by regularly 
scheduled calibration of all! jigs, tools, 


How to Use Catalog 


This is a comprehensive catalog of 
Fujitsu-America product data. Infor- 
mation has been arranged by product 
area, as summarized in the condensed 
‘Selector Guide’ at the front, which 
contains specific help on how to find 
the detailed technical data within the 
catalog itself. Ordering, sales and 
warranty information is included, 
along with a brief discussion of FAI 
product reliability. More details on 
these aspects of doing business with 
FAI will be found in the Terms and 


Conditions of sale, accompanying each 
order accepted by FAI. A detailed 
brochure on reliability is available on 
request, and may be asked for using 
the business-reply cards at the back 

of this catalog. Our local representa- 
tives appear on a separate list inserted 
into this catalog. 


All information is current as of the 
date on each individual product data 
sheet, but FAI reserves the right to 
change data without notice at any 
time. If you need a particular type of 
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meters, scales, gauges and test equip- 
ment used in manufacture and QC 
measurement. Clean-room and DI- 
water purity are similarly scrutinized. 
Lot assurance testing, failure analysis 
and similar programs are used exten- 
sively, to maintain highest continuing 
standards. Worker discipline, at all 
manufacture, QC and final-test stages, 
also insures consistent quality. 


At Fujitsu, reliability is designed and 
manufactured into the product, not 
‘burned in’ or ‘tested in’ after the fact. 
For the user, the end result is remark- 
able. Statistically, over hundreds of 
millions of device hours, Fujitsu ICs 
offer in-use failure rates as much as 

an order of magnitude \ower than 
competitive devices of equivalent 
characteristics. 


IC product to replace one or more 
original FAI products already in your 
boards, please do not assume that the 
absence of the original type number 
from this catalog or the selector guide 
indicates obsolescence. New, improved 
devices having different type numbers 
are continually being introduced that 
provide superior performance or life, 
and may be fully compatible with 
earlier types. Consult your local 
representative, or FAI, in case of 
difficulty. 
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Ordering Information 


ORDERING 


All orders and inquiries should be 
addressed to our representative in 
your area, or to FA| at its offices in 
Santa Clara, California. We are not 
bound by your order until accepted, 
in writing, by an authorized FAI 
employee in Santa Clara. On accep- 
tance, orders may not be cancelled 

in whole or in part, except on default 
of FAI. 


PRICES 

Prices are quoted FOB our offices in 
Santa Clara, and are subject to change 
without notice. Minimum charge per 
order is $50. 

TAXES 


All prices, orders and billings exclude 


federal, state and local, sales, use and 


similar taxes, which will be invoiced 
as separate, additional items unless 
FAI receives proper tax-exemption 
certificates before shipment. 


PAYMENT 


Payment terms are net 30 days from 
invoice date, but customers will 
receive a 2% discount on payments 
received by FAI within 10 days. 
Interest on overdue accounts is 


charged at the rate of 10% per annum. 
SHIPPING 


All shipments are FOB our Santa 

Clara offices. If the shipping method 

is not specified by the purchaser, items 
will be shipped in the most advan- 
tageous manner. 


RETURNS 


Products may be returned for adjust- 
ment only with prior FAI approval in 
writing, and subject to our warranty 
terms and conditions. All returns to 
FAI must be prepaid. 


WARRANTY 


FAI warrants all its |C components 
against defects in materials and work- 
manship for one year from delivery 
date. Our liability covers replacement, 
repair or credit for the original pur- 
chase price provided FAI is notified 
promptly, in writing, of the defect 
discovered by the customer. Defective 
components must be returned within 
one year of delivery, prepaid, and 
should satisfy our examination to 
assure us that defects were not caused 
by improper use. 


PATENTS 


Customers are expected to hold FAI 


harmless against expenses, damages, 
costs or losses resulting from suits 
brought for infringements of patents, 
designs, trademarks, copyrights or 
trade names, or for unfair competition 
arising from FAI’s compliance with 
the customer's designs, specifications 
or instructions. 


APPLICATIONS ENGINEERING 


FAI’s staff of applications engineers is 
available as a service to customers. The 
staff is fully experienced in applica- 
tions for FAI products in virtually 

all computer, computer-peripherals 
and telecommunications uses. 


What is the best FA! memory device 
for your particular application? How 
can FAI memory-peripheral circuitry 
be planned and designed for efficiency 
and minimum parts types? What are 
the compromises in FAI part types 
between speed and cost in your 
particular application? Is there a 
better way FAI can suggest that will 
solve the specific memory or memory- 
related design problem you're facing? 
These are the kinds of questions that 
the FAI Applications Engineering 
staff faces, and answers, every day. 
Both in Santa Clara and in Japan, the 
group is ready to serve you. 
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MOS Memories 


DYNAMIC RANDOM ACCESS MEMORIES 


Access ; 
Organi- Time ~ | Clock | Output : Alternate 
zation Max i Level Level Source 
(ns) 


Device 


Number Description 


Silicon Gate NMOS 


MB 8107N 4096 Bit Dynamic High | 4096x1 | 300 | 470 [+12, +5] 680 TTL | DIP22-A 121078 
E Speed with Single 250 430 680 3-State : T! 4060 1-3 
H Phase Clock 200 400 680 
¥ 150 350 760 
‘MB 8215E 4096 Bit Dynamic High 4096x1 100 220 +12, 530 MOS | Current DIPQ2-A 
H* Speed with Single 70 220 ~-5.2, | 530 Mode 1-11 
Phase Clock +7 ee 
MB 8224N 4096 Bit Dynamic High 4096x1 280 450 |+12, +5} 460 TTL ee DIPI6-A,B,D MK 4096 
E Speed 230 | 370 460 3-State 1-23 
H* 200 350 460 , ; 
MB 8227N 4096 Bit Dynamic High 4096x1 250 375 |+12, +51 470 TTL MK 4027 
E Speed (gated CAS, RAS 200 375 470 1-32 
- Only Refresh and Page 150 320 470 7 
Mode Capability) 
MB 8116E 16K Bit Dynamic High 16384x1 200 375 |+12, +5| 460 TTL 
H Speed 150 375 460 1-44 
ys 120 | 320 460 


STATIC RANDOM ACCESS MEMORIES 


Alternate 
Source 


Organi- 
zation 


Device 


Number Description 


Supplies 
(V) 


Silicon Gate NMOS 


MB S101N TTL BIP22-A 1-56 
E* 3-State ; 
MB 8111N 1024 Bit Static RAM 450 370 TTL [| DIPI8A - 1-64 
—E* 250 250 370 3-State 
MB8102 1024 Bit Static RAM 1024x1 +5 370 TTL DIP 16-A, B 1-71 
: 3-State 
MB 8112N 256x4 450 450 +5 370 TTL 1-79 
&* 250 250 370 3-State 
MBM 2115N 1024 Bit Static Ultra 1024x!1 120 120 +5 340 TTL 
= Fast Low Power 95 95 340 Open-Drain 1-87 
H 70 70 520 
Y 45 45 680 | 
MBM 2125N 1024 Bit Static Ultra 1024x1 120 120 +5 340 TTL DIF 16-A, B 12125 
E Fast Low Power 95 95 340 3-State 
H 70 70 520 
Y 45 45 680 
MB 8114* 4096 Bit Static Ultra 1024x4 +5 480 TTL DIP 18-A 1-94 
Fast Low Power 3-State ‘ 


* Note: Coming Soon 


Interface Memory Compatibility Table for Dynamic RAM’s 


middle de 
weer [ose ne T 


ECL 
MB 8215 4096 ho MB 8916 


NR: Not Required * Note: Clock Driver 
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READ ONLY MEMORIES 


Access 
Time 
Max 
(ns) 


Power 
Supplies 
(V) 


Device 
Number 


Organi- 
zation 


Alternate PG.NO. 


Source 


Description 


Silicon Gate NMOS 


MB 8518E 8192 Bit Erasable ROM | 1024x8 
a} 
MB even 8192 Bit Mask ROM 1024x8 
. 


Bipolar Memories 


RANDOM ACCESS MEMORIES 


TTL DIP24-A 
3-State 

TTL DIP24-B 
3-State 


* Note: Coming Soon 
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Access 
Device Desert Organi- es Supe an Input Output Alternate 
Number SCrIpUOn zation (Typ) PPHY..P Level Level Source 


(ns) 


Bipolar 


M707 [T2OBRECLUeFen | Td [ia] a5] 62] 0 | acc] ec. | DIPIGAB| WOM 10147 |24 


MB 7042 256 Bit ECL Ultra Fast | 256x1 -5.2 | 750 | ECL ECL DIP16-4,8 | MCM 10152 | 9.12 
MCM 10144 


MBN 10476 36120) pireAp| F100 |220 
MBM 10415 60135) DIPIeAB | FI04S |) 96 
MBM 10415A | 1024 Br ECL DIPIEA.S 
MBM 93415 1024 Bit TTL 1024x1 | 70(40) +5 TTL TTL DIP16-A,B F 93415 
Open Coll. 2-34 
Open Coll. 
MB7071N 1024-Bit ECL 256x4 |15(12) 1000 | ECL ECL QIT24 oe, 
H 256x4 | 10 (7.5) 9-42 
MB7072 N 1024 Bit ECL 256x4 | 15(12) —-5.2 ECL ECL DIP 22-A 
H 256x4 | 10 (7.5) 
PROGRAMMABLE READ ONLY MEMORIES 
Access 
Device e) i Ie Alternate 
Runhber Description eae Max Source 
(Typ) 
(ns) 
Bipolar 
MB 708 256_ [State [DIPIEREC = 
Me 7056 75(40 25 [| 10 | 256 _| Open Colt [DIPI6-A,8,¢ | IM5600_ 
MB 7062 7olo) | +5 | 686 | 10 | 1024 |s-stae |oIrI6AB.C | imse23 |, 
MB 7067 [1024 ee TTL__| 2564 |7040) | +8 | 685 | 10 | 1024 | Opencoll. [DIPIGAB,C 
MB 7053 736 7048 [2stete _[DIPIEAB.C = 
MB 7058 512x4 2048 [Open Coll. [DIP1G-A,B,C | IMS604 
MB 7054 10244 [70 | +5 | 685 2096 [Sate |DIPIeA.C - 
/ uPD 406D 
MB7085 8192 Bit TTL 1024x8 +5 DIP 24-8 
}1024x8 | 250° | +5 | 500| 10 | 8192 |3State | ve 
wa7es0 | erezentr. [rome] 260 | +3 | soo] 10 | 8192 [Opencon[oipzes | — 
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Interface Devices 


MEMORY PERIPHERAL CIRCUITS 


MB 8903 Quadruple 2 Input or ECL to ECL/MOS tpyp=t8nsMAX DIPIG-A,C 
MOS Level Shifter/Driver =—5, tp_H=isnsMAX 3-25 
(at C_ =300pF) 
Dual Line Receiver (TTL TTL toy, =26nsMAX 
Compatible, Open Collector =-6. tp, H=28nsMAX 3-32 
Output ) (at CL =15pF) 


Aang Bescnipuen | Characteristics PG. NO. 
MB8901 Quadruple TTL-MOS Level TTL/MOS toy, =20nsMAX DIP16-A,C 
Shifter/Driver tp_H=23nsMAX 3-3 
(at C_=300pF, te=600ns) 
MB 8902 Quadruple TTL-MOS Level TTL/MOS Voec1=5 toy =20nsMAX DIP16-A,C 
Shifter/Driver Vec2=9~17 | tpy_y=23nsMAX 3-9 
(at C, =300pF, tc=200ns) 
MB8907P | Quadruple TTL-MOS Level TTL, DTL Vec=5 tpy pL =23nsMAX DIP16-A,C 
Shifter/Driver /MOS Vop=9~17 tpLH727nsMAX 3-15 
(at C; =300pF) 
MB 8909 Dual 2 Input Positive NOR CML/MOS = tp =17nsMAX DIP16G-A,C 
CML to MOS Level Shifter = tp, y=20nsMAX 3-21 
(at C, =300pF, tc=250ns) 


MB 8912 | Dual Digit Driver/Sense TH trd=22nsMAX DIP16-A,C 3-36 
Amplifier (TTL Compatible) (at C, =30pF) 

MB 8915 Dual Digit Driver/Sense TTL trd=27nsMAX \ IDIPI6-A,C 
Amplifier (TTL Compatible, (at C, =15pF) 3-39 
Open Collector Output) 

MB 8916 | Dual Sense Amplifier with ECL Vec=5 trd=SnsTYP DIPI6-A,C 
Read Strobe (ECL Compatible) VR= (at CL=15pF) 3-54 

Vee=5.2 


PERIPHERAL INTERFACE CIRCUITS 


Device 
Number 


Alternate 
Source 


Description Power 


Dissipation tpd 
(mW/gate) 


* Note: Total Power Dissipation per Package 


viii 


4 Bit Bidirectional TTL 50 6i- 85 17 | DIP16-A,B,C,B} | 3216/8216 

Bus Driver (non Inverting) a C, =300pF ee dias bee 3-69 

x re 2 la MP 

B Bit InpuV/Output Port [TTL | 60 | Igy=i6mA | 400" | 20 [pibaagw | VaDIDIaRTD | 3.91 
MB 488 Hex Three-State Inverter TTL | 50 | 8 |DIPI6-A,B,C,D| sT9I8 3-108 
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Pin Configurations 


Veer GND, 0, Voc Veco 02 GND2 Veg Vee X, GND X, Veg Xg GND X 


MB 8901/8902/8907P MB 8909 
Strobes _ F _ F _ 
Vet Veo 2A 2B NC 2Y 2G Veco Stb, Dout, Veg Dout, Stb, D. Dy, GND, OUT, OUT,R So Vec2 '!N> IN, Veco 1 


GND, OUT,OUT, RS, Vec2 INT INT V 


1A 18 NC 1Y 1G S GND 
Strobes 


MB 8911 MB 8912/8915 MB 8916 


Vec DE RO, DB, DI, RO, DB, DI 
ve] fis] fra) [3] frat fra} trol f 9] 
e. oes 
5 beet 
y AST 3 
12] (3) [4] 


RE RO, DB, Di 


Vec DCE RO DB, DI, RO, DB, Ol, Vec OCE RO, DB, Di, RO, DB, Di, 


RO, DB, DI, GND CS RO, DB, DI 


RO, DB, DI, GND 


Oo 0 


MB 424 MB 425 


in 
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Pin Configurations (con't) 


Service Request 
Flip Flop 


Veo INT Dlg D0, Di, 00, Dig DO, Di, DO, CLR DS, 


Vec ED 


Et, O, I, 0 


MB 485 


GND 
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Package Designs 


Selector Guide — 


Case DIP16-B 
Ceramic (Metal Seal) 


Case DIP 16-A 
Ceramic (Frit seal) 


A 


Case DIP14- 
CERDIP 


Q 
1. 
© 3 
Xo 
O% 
gs 
Os 
QO 
2a 
ee) 
a 
par 
“a O 
is] 
S) 


if 
il 


li 


| 
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Case DIP18-B Case DIP18 
CERDIP 


Molded Plastic 


Case DIP18-A 
Ceramic (Metal Seal) 


Case DIP24-B 
Ceramic (Metal Seal) 


Case DIP24-A 
Ceramic 
(with transparent lid) 


Case DIP22-A 
Ceramic (Frit Seal) 
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HN) MOS 4096-BIT MB 8107N/E/H/Y 


FUgITSU DYNAMIC RANDOM 
mK! “FES MEMORY 


4096-BIT DYNAMIC RANDOM ACCESS MEMORY 


The Fujitsu MB 8107 is a high speed ambient, all combinations of addresses 
4096-word by 1-bit dynamic random Ag to As must be exercised within 
access memory (RAM) using N-channel 2 milliseconds. 


silicon gate MOS processing tech- 
nology with substrate biasing. The 


MB 8107 is designed for memory appli- @ High-density 4096 x 1 organization 


cations where low cost and large bit @ TTL compatible interface (except 

storage are important design objectives. CE) 

The device is packaged in a ceramic, ° Ss i ce aUmpINes 

hermetically-sealed 22-pin dual-in- CASE DIP22-A 
line package, and its performance is @ Standard 22-pin DIP package CERAMIC PACKAGE 
specified over a temperature range of ® Fully decoded — on-chip address } 

0°C to 70°C (ambient). Since the cell decode 


operation is dynamic storage, it ; ; 
requires periodic refreshing; in order © Three-state TTL compatible output 


to assure data retention at 70°C @ Second source to 4060 and 2107 
PIN ASSIGNMENT 


ABSOLUTE MAXIMUM RATINGS (See Note) 


a 
Input/Output with Respect to VBB Vin. Vout -0.3 to +22 


Vpp.- Vcc and Vsg with Respect a 0.3 to +22 
to Vaz 


Storage Temperature -—65 to +150 
[rom Oiipnion dm] me 
This device contains circuitry to protect the 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS inputs against damage due to high static 


are exceeded. Functional operation should be restricted to the conditions voltages or electric fields. However, it is 
advised that normal precautions be taken 


as detailed in the operational sections of this data sheet. Exposure to eo-avoid/applicationcor any voltage niahat 
absolute maximum rating conditions for extended periods may affect device — than maximum rated voltages to this high- 
reliability. impedance circuit. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 


RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vss) 


Parameter 


Supply Voltage 


Symbol Max Unit 


PS — 
Ny = 
ao & 


<)<|</</<)< 


elle 


12.0 12.6 V 


Vopb 


lf 
2) 


Cc 


VeB —4.75 —5.25 


Input High Voltage 


ViH 
ViL 


ol 
N 
ol 


2 


Vectl 


Input Low Voltage 


4 
CE Input High Voltage Vinc Vpp71 


Parameter Symbol 


Vpoptt 


CE Input Low Voltage 


DC CHARACTERISTICS 


Typ Max Unit 


Input Leakage Current (except CE) 
(CE = Vitc or Vinc. Vin =9 ~ Vin) 


Input Leakage Current (CE) lite 


Output Leakage Current 
(CE = Vitc or CS = Vin. Vout =O~ Vec) 


sie 
ES 


= 


le 


< — 
ald 
bes 
= 
iN 


—-|o 

0 
pe 3] 
o1 
31 
BG 


= 


Output Low Voltage (lo, = 2.2 mA) 


Output High Voltage (Io = —2.2 mA) 


< 
Oo 
x 

< 
2) 
?) 


Vpp Supply Current (CE =—-1.0~.6V, Vin =O ~ Vip) 


MB8107N/E/H 


Vop Supply Current (CE = Vince CS = Vit) 


0 

0 

N 
ep) 
oO 


(Min. Cycle t, = 20ns, T, = 25°C MB8107Y 38 | 60 | 
Voc Supply Current (CE = Vic or CS = Vip) lec 01 


Note: Whenchip is selected, Vcc supply current is dependent on output loading; Vcc is connected to the output buffer only. 


CAPACITANCE (7, = 25°C: f= 1MHz: Vop= 12V; Vog= BV: Veg = OV: V gg = -8V) 


Parameter 


Address Capacitance, CS (Vin = Vss) 


CE Capacitance (Vin = Vss) 


Data Output Capacitance (Vout = OV) 


Din and WE Capacitance (Vin = Vss) 
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CURRENT CHARACTERISTICS 


CE 


(mA) 100 

80 

60 

loo 40 
Ipp1 lpp2 


Ice 0 


Time (ns) 


AC CHARACTERISTICS 


(Full operating voltage and temperature range unless otherwise noted.) 


READ, WRITE and READ MODIFY WRITE CYCLES 


ce nl 


FUJITSU 


ant §6 NAB 8107N/E/H/Y 


READ CYCLE (C, = 50pF; Load = One TTL Gate; Ref = 2.0V; tacc = tac + tco + It; tr = 20ns) 
Parameter 


Cycle Time 


READ CYCLE TIMING DIAGRAM 


Address Vy H eee a Ag? 4,29 © gg a OBOE aS 
Leen 


$3 2 % Fa” hg 
g NPs $258 ii 8% gy Oe es Ler 
¢ 3% % ‘ 
Sue ¢ aa Bg SGM, HR aS oe: é 
Bexe oF G& an 4, 36 Py of 
bi sey, BIE a ? B 


cs 


x .s 
SF god’ 
rs a 
se h 


# 

yee 
gBes $e, Oy 
Z, “ag Bs ea 


Vit 


Sarasa a ae 4s 
APE SCARCE ity 
4 8 ap VEY o 
ee 


2 
a By 
Sha gloat’ 
way 


——— ce eee ae ee oo 


HIGH 
IMPEDANCE 


tcr 


Don’t Care 
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WRITE CYCLE (ty = 20ns) 


Note: !f WE is low before CE goes high,then D,,y must be 
valid when CE goes high. 


WRITE CYCLE TIMING DIAGRAM 


tcy 
Address V!H 
& 
CS 
Vit 
t 
Vin 
CE 
ViLC 
Vi 
WE 
Vit 
Din 
Vin 
Vit 
VOH 
ome ‘ 
VoL 


[| Don't Care 


oc itl 
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READ MODIFY WRITE CYCLE (C, = 50pF; Load = One TTL Gate; Ref = 2.0V;tacc = tac + tego + Itz : ty = 20ns) 


RMW Cycle 
CE Width During RMW 480 |4000 


Din to WE Set Up 
Din Hold Time 
CE to Output Delay 


Access Time 


Note: 


Notes: 


Parameter 


Max | 
aw 
4000 
ce 


WE must be at Vix until end of tcp 
READ MODIFY WRITE CYCLE TIMING DIAGRAM 


tRWC 
Address V!H 
& 
CS VIL 
ViHC 
CE 
Vitc 
a VIH 
WE 
ViL 
Vin 
Din 
Vit 
Vou 
DouT 
VoL 


tacc tcr 


1) ViLMAX is the reference level for measuring timing of the addresses, CS, WE, and Dyn. 

2) VinMIN is the reference level for measuring timing of the addresses, CS, WE, and Diy. 

3) Vsst 2.0V is the reference level for measuring timing of CE. 

4) Vpp— 2.0V is the reference level for measuring timing of CE. 

5) Vsgst 2.0V is the reference level for measuring the timing of DOuT. 

6) For refresh cycle row and column addresses must be stable before tac and remain stable 
for entire tar period. 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 1 — Ipp AVERAGE vs TEMPERATURE Fig. 2— Ipp2 vs TEMPERATURE 


1.5 
a aes (SA: AE ae | 
ae ea a ae ee 


< sia) AF A (DS Fe ee 
A a ae a ee 
4 Ri -cofe el a ee ae 
i 

oc 
9 S 

se 0 20 40 60 80 
Tal(°C) 
Fig. 4 — TYPICAL ACCESS TIME 
vs TEMPERATURE 
je 2 
r: 100 i ~ a 
- = 
10 © 
2 


0 20 40 60 80 ; 0 20 40 60 80 
Tac) Ta (PC) 
Fig. 5 — TYPICAL Ioy vs Von Fig. 6 — TYPICAL lot vs VoL 


lon (mA) 
lot (mA) 
ANEECEEE 
VeeReeE 


-| | \ 


NC 


VOH (Volts) VoL (Volts) 
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Fig. 7— MB 8107 BLOCK DIAGRAM 


Row Decode 


an 
Buffer Register 


Timing Control 
Generator 


Column 
Amplifiers 


Column Decode 
and 
Buffer Register 


PACKAGE DIMENSIONS 


22-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP22-A) 


.380(9.65) 
.396 (10.06) 


1.100(27.94) 


.050(1.27)MAX 


-075(1.91) 
.093(2.36) 


Ag A7 Ag Ag A10A11 


.390 (9.91) 
.410 (10.41) 


.008(0.20) 
-012(0.30) 


.180(4.57)MAX 


.120 (3.05) 


.090(2.29) 


.110(2.79) .042(1.06) 


.062(1.58) .020(0.51) 


.015(0.38) .050(1.27) 


.023(0.58) 
1.000(25.4) REF 


-140 (3.56) 


Dimensions in 
inches (millimeters) 


Circuit diagrams utiliz- 
ing Fujitsu products are 
included as a means of 
illustrating typical semi- 
conductor applications; 
consequently, complete 
information sufficient 
for construction  pur- 
poses is not necessarily 
given. The information 
has been —_— carefully 
checked and is believed 
to be entirely reliable. 
However, no _ responsi- 
bility is assumed for in- 
accuracies. Further- 
more, such information 
does not convey to the 
purchaser of the semi- 
conductor devices de- 
scribed herein any li- 
cense under the patent 
rights of Fujitsu Limited 


or others. 
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ACCESS MEMORY 


4096-BIT HIGH-SPEED DYNAMIC RANDOM ACCESS MEMORY 


The Fujitsu MB 8215 is a high-speed 
4096-bit dynamic random access 
memory designed for main memory or 
similarly demanding applications. The 
device is organized as 4096 words by 
one bit and employs N-channel silicon 
gate processing technology, with sub- 
strate biasing, for maximum device 
speed and excellent speed power 
product. 


All address and control! inputs are 
fully TTL compatible, with the 
exception of the single-phase, hi-level 
clock (CE). Outputs are differential 
and offer OR-tie capability. Also, a 
CS (Chip Select) lead is provided for 
simplification of memory expansion. 


The MB 8215 is packaged in a ceramic, 
hermetically-sealed 22-pin dual-in-line 


package. Performance for the device is 
specified over the OC to 70°C ambient 
operating temperature range. Since the 
cell operation is dynamic storage, 
periodic refreshing is required. In 
order to assure data at 70 C (ambient), 
all combinations of addresses Ag to 
As must be exercised within 2.0 ms. 


@ 4096 words x 1 bit organization 


@ High-speed access time of 70 ns typ. 
(100 ns'max.) 


Minimum read cycle time of 220 ns 
Single-phase, hi-level clock 


TTL-compatible inputs 


Differential outputs with OR-tie 
capability 

@ CS (Chip Select) lead for simplified 
memory expansion 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Supply Vpp and Vp with Respect 
to Veg 


em | some |e [i 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device 


reliability. 


MB 8215E 


CASE DIP22-A 
CERAMIC PACKAGE 


@ Fully decoded 
@ Standard 22-pin package 


PIN ASSIGNMENT 


This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields, However, 

it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to this 
high-impedance circuit. 
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DC AND OPERATING CHARACTERISTICS 


(Ta = 0°C ~ 70°C, Vpp = +12V + 5%, Va = +7V + 5%, Veg =—5.2V + 5%, Vss = OV) 


Parameter 
Input High Voltage 
input Low Voltage 


CE Input High Voltage 


Data Output Differential Current 500 ux 
(Dout, DOUT = VR) 


Input Leakage Current 10 


Ne — LA 
(CE = Vinc or Vitc, Vin = Vss to Vin) 
CE Input Leakage Current Te 10 uA 
(CE = Vitc to Vinc, Vin = Vit to Vin) 
Output Leakage Current 
(CE = Vitc, Vin = Vic to Vin) _ lot 3 LA 
(CE = Vitc to Vinc, VES = ViH, Vin (except CS) = Vit to Vin) 


Vop Supply Current 
IDDL pA 


Vpp Supply Current 
(tcyc = 220ns, tce = 120ns) 


Vr Supply Current 
(tcyc = 220ns, tce = 120ns) 
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AC CHARACTERISTICS 


(Ta =0°C ~ 70°C, Vpp = +12V + 5%, V_ = +7V + 5%, Veg = —5.2V + 5%, Vss = OV) 


READ, WRITE and READ MODIFY WRITE CYCLES (t,, tt. < 20ns) 


Parameter 


CE Off Time 
CS to CE 


CE On Time tce 120 : ns 
WE to CE _ 


Read Refresh Cycle Time : 


= 
oO 

” 
ss 
a) 
“3 
xe) 
apes 
oO 
— D 


WRITE CYCLE (t,, te S 20ns) 


ae i wR 
wie wath 
[wie Ona st pTine toe 
ates 
Write Cycle Time 200 


Parameter 


CE to Output Delay 


Write Width tw 
CE to WE 


Write Data Hold Time 


Read Modify Write Cycle Time 
WE to CE 


Write Data Set Up Time tow 
CE 


=) 
77) 
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TIMING DIAGRAMS 


READ CYCLE 


WRITE CYCLE 


READ MODIFY WRITE CYCLE 


NOTE: 

Vssg + 1.5V and Vpp — 1.5V are 
the reference levels for measur- 
ing the timing of CE. 0.6V and 
2.4V are the reference levels for 
measuring the timing of CS, WE, 
Din. and all Addresses. 


Address 


diese age 
we, hy 
ta 4 ee og 2S 
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3 
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va 


tcse 


ere 4, 
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o, 4 gee 


fF ide £ 
eee. 


tces 


See 


oe 
Bip 


: Jhb pies, * 


seth disp ea 


5 al X 
Bis saps Ae it ye ry: 


CURRENT CHARACTERISTICS 


400mA 
IDp 
| IDDL IDDH 
OmA 
50mA oP 
IR 
Pee 
OmA ah 
10mA 
IBB OmA 
—10mA 


Time (ns) 


ae - 
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oa 2 
CAPACITANCE (f= 1Mbz; Vss — Vee = 4.94V; Vop — Vsg = 12.6V; Vin = Vgs) 
Parameter Symbol Unit 
Address Inputs Ca pF 
WE, Cs Inputs pF 
Din Input oF 
Dout, DouT pF 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 1-NORMALIZED ACCESS TIME 
vs Vpp SUPPLY VOLTAGE 


eae eeea ee 
Ree eee 
Pi ee eos Je a 
ese ae dee A cle al 
eka See 
Ee edie tl 
pp bt 


NORMALIZED ACCESS TIME 
(=) 


Vpp, SUPPLY VOLTAGE (Vv) 


Fig. 2-NORMALIZED ACCESS TIME 
vs Vp SUPPLY VOLTAGE 
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_ 
N 


—_ 
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NORMALIZED ACCESS TIME 


i SUPPLY VOLTAGE (V) 


Fig. 3—Ipp SUPPLY CURRENT vs CYCLE TIME 


EEE 
ee eee ea ae 
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a aS Si ee ae 
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Fig. 4-Ipp SUPPLY CURRENT 
vs Vpp SUPPLY VOLTAGE 
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N 
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lbp, SUPPLY CURRENT (mA) 
3 


[=] 


eae Supe’ ee ne 


on eee 
a 
eS Tae 


|| tcc = 100ns CONSTANT 


EET = Sonera 


| oer 
100 


Se CYCLE TIME adh 


Fig. 5-Ipp SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 


(scenes 
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w 
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Ipbp, SUPPLY CURRENT (mA) 
=) 


8) 20 40 60 80 
Ta, AMBIENT TEMPERATURE (°C) 
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Fig. 6@~NORMALIZED ACCESS TIME Fig. 7-REFRESH TIME 
vs AMBIENT TEMPERATURE vs AMBIENT TEMPERATURE 


es ere r 


20 40 60 
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C) 


NORMALIZED ACCESS TIME 


tRer, TIME BETWEEN REFRESH (ms) 


Fig. 8—lyp SUPPLY CURRENT vs CYCLE TIME 
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IR, SUPPLY CURRENT (mA) 


> es 
enema tce = 120ns CONSTANT 
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0.1 1.0 100 
teye, CYCLE TIME i 


Fig. 9-Ip SUPPLY CURRENT Fig. 10—ip SUPPLY CURRENT 
vs Vp SUPPLY VOLTAGE oe vs AMBIENT TEMPERATURE 
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TYPICAL TRANSIENT WAVEFORMS 


Fig. 11—CHIP ENABLE VOLTAGE : Fig. 12—Igsg SUPPLY CURRENT 
+200 
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Fig. 13—Ipp SUPPLY CURRENT Fig. 14—Ipp SUPPLY CURRENT 
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FUNCTIONAL DESCRIPTION 

The MB 8215 4096-bit dynamic RAM 
uses four-transistor storage cells, fab- 
ricated with N-channel silicon gate 
MOS technology. When the single hi- 
level clock (CE) goes high, three 
internal clocks are brought from Vpp 
to Vss. When CE is low, these three 
clocks are brought to Vpp in prepara- 
tion for memory operations. 


Read Cycle— Data held in the storage 
cells can be read through the Dout 
and D6uT lines when CS is low and 
WE (Write Enable) is high. When CE is 
brought high, the output state of the 
address buffers is made stable to select 
one word line out of the 64 Iines 
available, and bring it from low to 
high. When the word line is high, the 
storage cells can sink current through 
either the bit-lines or bit-lines and the 
data in the cell is transfered to the 


Bit 4095 


Bit 2161 


= 
Bit 2047 


64 x 32 bit 


64 x 32 bit 


Bit Line 


Bit Line 


iI 
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INFORMATION 


sense amplifier. 

Column decode operation is identical 
with row decode: the column decoder 
selects one sense amplifier out of 64 to 
transfer the data to the output buffer. 
Dout or DouT sinks current res- 
pectively depending on whether the 
data in the memory cell is a “1” or 
“0”. 

Write Cycle— Data can be written into 
the storage cell when CS and WE are 
low. When CE is high, one cell ts 
selected, as in the read cycle. During 
this period, the low state of WE 
activates the write-enable buffer to 
transfer the Din signal to the cell via 
one write buffer which ts selected out 
of the 64 lines available by the column 
decoder. 


INPUT/OUTPUT SIGNALS 


Chip Enable (CE)— CE 1s a single- 
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phase, hi-level clock; all memory cy- 
cles are initiated when CE goes high. 
CE Off Time (tcc) must not exceed 
2.0ms (Ta=70°C); if it does, cell data 
will not be retained, and internal 
circuits will not operate properly. CE 
must be brought from high to low at 
least once before a memory cycle. 


Chip Select (CS)— The CS signal con- 
trols the write-enable and output buf- 
fers, and it must be low during the 
read, write, and read modify write 
cycles. When CS is high, the input is 
disconnected, and the output is in the 
high tmpedance mode. Refresh can be 
achieved, even when CS is high, be- 
cause the memory will function even 
though the write-enable buffers and 
output buffers are not operated. 


Write Enable (WE)— When WE 1s high, 
the memory is in the read operation, 


W SOW 


® 
=| 
3 
x 
® 
n 
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while WE low indicates the write 
operation is taking place. For the read 
modify write operation, a combination 
of WE high (for reading data) and low 
(for writing new data) is required. 


Data In (Dyyy)— When CE ts brought 
to high with WE low, or when WE 1s 
brought to low with CE high, the Dix 
signal can be transfered to the cell. 
Therefore, the Diy signal must remain 
valid when CE ts high and WE 1s low. 


Data Out 
(DouT)— The output is a differential 
current sink type which requires the 
use of a differential sense amplifier 
(Fujitsu MB 8916 or equivalent), with 
resistors positioned as shown in Figure 
17 (Access Time Measuring Circuit dia- 
gram). When Diy is high, Doyrt sinks 


Din7 Din6 


tf 


4 {4 
14 
D out 7 


NOTES: 1) MB 8901: FUJITSU Quad 2-Input NAND TTL 


to MOS Level Shifter/Driver, similar to SN- 
75361/75365 or equivalent. 


(Dour), Data Out 


Dind 


wietehahenatety 

CC ph pS Oh gC 
Haale 
slalalalaialals 


AA ee 


i] 
to tt ! | 14 l 
Dout6 Dout5 D out 4 D out 3 Dout2 D out 1 


greater current than DogtT; under 
reversed conditions, the opposite is 
true. During CE and WE high, Doyt 
and Dour hold the above-mentioned 
state. Then, as WE is brought low, 
newly stored data is brought out 
through Dour and Dout. When CE 
is low (or CS high), Dour and Douz 
are in the high impedance state, and 
even if CE goes high with CS low, this 
state will remain until data is trans- 
ferred to Dour and DourT. 


Addresses— The addresses are latched 
in the address buffers when CE 1s 
brought high. For normal operation, 
the addresses must be stable during the 
specified time tay (address hold 
time). 


Fig. 16—SYSTEM INTERFACE (TTL) 
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APPLICATIONS INFORMATION 


Refresh— Refresh can be accomplished 
during any of the read, write, or read 
modify write cycles. In the case of the 
refresh cycle, CS can be in either state 
during the read cycle, but it must be 
high during the write and read modify 
write cycles. The memory is refreshed 
by selecting each of the 64 row ad- 
dresses (Ay to As) every 2.0ms. Dur- 
ing minimum read cycle operation 
(i.e., teyc = 220ns) the time ratio of 
refreshing to total operation is about 
0.7%. 


Power Dissipation— The MB 8215 has 
a maximum power dissipation of 680 
mW (500mW typical). In stand-by 
mode, this is reduced to approximately 


6.4mW. 
16K words x 8 bit 
Memory Array 


bp 
ny 
Ww 


CE Strobe 
or eq. 
—Chip Select 
—— Write Enable, 


——Vpp 

———VR 

gemma f 61 © 

——Vss (GROUND) 
——VBB 


2) MB 8912: FUJITSU Dual Sense Amp (TTL 
Output), or equivalent. 
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ACCESS TIME MEASURING 
CIRCUIT 

The MB 8215 has differential outputs 
which require a_ differential sense 
amplifier and load resistors connected 
to interface with the external circuit. 
Measurement of the access time can be 
accomplished by latching the output 
data in an external circutt. Access time 
is then calculated by measuring the 
time between the rising edge of CE 
and rising edge of the latch (Cc), and 
then substracting the delay time intro- 
duced by the sense amplifier circuit. 

In order to measure access time with a 
differential current between DourtT 
and DouT of 200A, a 200UA source 
should be connected as shown in 
Figure 17, with the: off-set current 
injected between A and B. 


MB 8215 


Fig. 17 -ACCESS TIME MEASURING CIRCUIT | 
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Fig. 18-SYSTEM INTERFACE (ECL) 


Din7 Din6 Dind Din4 Din3 Din2 


ia 
Tee 
{h 


in 


fat0 tt atl 
Le Le | 


eae ee arta ieee et ees Tie 
Pe 


Dout 7 Dout6 Dout5 Dout4 Dout3 Dout2 Doutl 


NOTES: 1) MB 8903: FUJITSU Quad 2-Input OR ECL to 
MOS Level Shifter/Driver, similar to MC 10177 
or equivalent. 

2) MB 8909: FUJITSU Dual 2-Input Positive NOR 
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16K words x 8 bit 
Memory Array 


CE Strobe 
s Chip Select 
3 Write Enable 


Vcc 
Vsg (GROUND) 
——— Veep 


ECL to MOS Level Shifter/Driver, similar to 
MC 10127 or equivalent. 
3) MB 8916: FUJITSU Dual Sense Amp ECL Out- 


put, or equivalent. 
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PACKAGE DIMENSIONS 


22-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP22-A) 


seees 0° ~9° 

R.050(1.27) REF 
.380(9.65) .390(9.91) 
.396 (10.06) .410(10.41) 


1.070(27.18) .008 (0.20) 
1.100(27.94) 


.012(0.30) 


.050(1.27)MAX 


a] 


.075(1.91) 


.093(2.36) de .180(4.57)MAX 


-140(3.56) 
.120(3.05) 


-020(0.51) 


.050(1.27) 
090(2.29) 
1012.79) S| _|[..01510.38) ) |. .042(1.06) 


.023 (0.58) .062(1.58) : . 
Dimensions in 
1.000(25.4)REF inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications, conse- 
quently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semicon- 
ductor devices described herein any license under the patent 
rights of Fujitsu Ltd. or others. 
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4096-BIT DYNAMIC RANDOM ACCESS MEMORY 


The Fujitsu MB 8224 is a 4096-word 
by 1-bit dynamic N-channel MOS 
RAM. It is designed for memory 
applications where very low cost and 
large bit storage are important design 
objectives. 


A unique multiplexing and latching 
technique for the address inputs 
permits the MB 8224 to be packaged 


in a standard 16-pin DIP configuration. 


This package size provides for high 
system bit densities. 


The MB 8224 uses a single-transistor 
cell to achieve high speed and low 
cost. However, cell operation is 
dynamic storage, thus, requiring 
periodic refreshing. Each of the 64 
row addresses must be refreshed every 
2 milliseconds. 


4096 words x 1 bit organization 


@ Silicon gate, N-channel MOS 


technology 


Access time: 
200 ns max (MB 8224H) 
230 ns max.(MB 8224E) 
280 ns max.(MB 8224N) 


Read cycle time: 
340 ns min.(MB 8224H) 
370 ns min. (MB 8224E) 
450 ns min. (MB 8224N) 


Two low-voltage clocks 
All inputs TTL compatible 
Output three-state TTL compatible 


CS (Chip Select) lead simplifies 
memory expansion 


Full on-chip address decode 


Low power dissipation of 470 mW 
(max.) 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Voltage on any pin relative to 
Vpp (Vss — Veep = 4,5V) 


Operating temperature range 


cm [ae 


Vin. VouT -0.3 to +20 
Storage Temperature -—65 to +150 
fom oatmn | tf ew 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 


are exceeded. Functional operation should be restricted to the conditions 
as detailed in the operational sections of this data sheet. Exposure to 


absolute maximum rating conditions for extended periods may affect device 


reliability. 
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CASE DIP16-B 
CERAMIC PACKAGE 


@ Standard 16-pin DIP package 


@® Interchangeable with MK4096, 
MK4027, MCM6604, Intel 2104 


PIN ASSIGNMENT 


This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 
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DC OPERATING CONDITIONS AND CHARACTERISTICS sors 


(Recommended DC operating conditions and full operating temperature range unless otherwise noted.) 


RECOMMENDED DC OPERATING CONDITIONS 


Parameter 


Supply Voltage 


DC CHARACTERISTICS 


Parameter 


Output High Voltage (1,,,= -5.0mA) 


Output Low Voltage (I,, = 2.0mA) 


ro wae ee 
Output Leakage Current for high impedance state (CS=V,,,) ee 


Average V.,, Current (minimum cycle) loos 


(RAS, CAS = Vin Chip deselected) 


Average V,,,, Current (RAS only refresh cycle) 


De eames 
ee 
ae a 


Average V,, Current 


Voc Supply Current (CS = Vi) 


CAPACITANCE (1, = 25 °c) 


Parameter 
Input Capacitance (Ag ~ As, WE, CS, Din) 


input Capacitance (RAS, CAS) 
Output Capacitance 
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Fig. 1 — MB 8224 BLOCK DIAGRAM . 
WE © p Strobe Data 


Buffer 


CAS 0 os Clock Enable 
eer NO? 
CS © hoa 
Si, de 
par ie ene Column Decoder 


Ao 
: 
A> uffer 
aot ew 00 fee (A= a= 
3° O 
DoutT 
Ag O 7 = 
Oo 
As 0 S Cell Array — VeB O 
6-Bit = ” 
a) — V 
c @ 
— Vcc = 
Enable ‘e) 
aes = 
RASO Clock 7) 
Generator No.1 ” 


AC OPERATING CONDITIONS AND CHARACTERISTICS sotnsta 


(Recommended DC operating conditions and full operating temperature range unless otherwise noted.) 


READ, WRITE, READ MODIFY WRITE and RAS ONLY REFRESH CYCLES (ty = 10 ns) 


tas 0 
an oe 
[cit Dees Tine [ore 0 
TL RR 


on 


” 


Fe ezaan | me e224 a 

Parameter Symbol Unit 

a _ Max Min Min | Max | 

Time Between Refresh | tREF 2 — 2 
RAS Precharge Time trp — 120 —— 
RAS to CAS Lead Time 8 tree 2000 | 80 | 2000} 70 | 2000 
RAS Hold Time ltcr | 175 140 120 
CAS to RAS Lead Time tCRL a | ons | 
Address Set Up Time ons | 
7 <a 
ns 
2 
ns 
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READ CYCLE (ty = 10ns) 


MB 8224E MB 8224H 
Parameter 


Read Cycle Time 
RAS Pulse Width 


Read Command Set Up Time 

Read Command Hold Time 

Access Time from RAS (C,. = 50pF) 
Access Time from CAS (Cy = 50pF) 


Read Cycle Timing Diagram 


tcyc 


t 
RAS oe tRP 


tRCL tcr tCRL 


Address 


in 


DouT 


s:4 Don’t Care 


REFRESH CYCLE 


Refresh of the cell matrix is accomplished by performing a memory cycle at each of the 64 row addresses every 2 milli-seconds 
or less. Any read, write or read modify write cycle will refresh a selected row. RAS only refresh cycle is also used to refresh 
a selected row with reducing power dissipation. However, prior to the first cycle following a period (beyond 2ms) of “RAS 
only refresh’, a memory cycle employing both RAS and CAS must be performed with CS high level (chip non-select mode) 
to insure proper device operation. And if a write or read modify write cycle is used to refresh a row, the chip must be 
deselected (CS high) to prevent writing data into the selected cell. 
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WRITE CYCLE (ty = 10ns) 


Parameter 


Write Cycle Time 
RAS Pulse Width 
CAS Pulse Width 


Write Command Pulse Width 


Data In Set Up Time 
Data In Hold Time 


Write Cycle Timing Diagram 


= 
Oo 
” 
= 
© 
3 
2) 
os 
© 
o 


tcyc 


we X| KX, Xi > 
|__| 


: tCWL 


= ae =: twp 


tcac 


ae ea aaennIe”, 


[] Don’t Care 
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READ MODIFY WRITE CYCLE (ty = 10ns) 


Parameter 


Read/Write Cycle Time 
RAS Pulse Width 


CAS Pulse Width 

Write Command to CAS Lead Time 
Write Command to RAS Lead Time 
Write Command Pulse Width 


Read Command Set Up Time 

Modify Time 

Data In Set Up Time 

Data In Hold Time 

Access Time from RAS (Cy. = 50pF) 
Access Time from CAS (Cx. = 50pF) 


tcvce 


Address - ao (| 
& : ‘ & 


Don’t Care 
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AS ONLY REFRESH CYCLE (t+ = 10ns) 


MB 8224N 
Parameter Symbol win | Max 
RAS Only Refresh Cycle Time -teye | 450 | — 


RAS Pulse Width tRew 280 32000 | 230 


RAS Only Refresh Cycle Timing Diagram 


tcyc 
tRew 


Address 


Prior to the first cycle following a period (beyond 2 2 ms) of 

“RAS only refresh’, a memory cycle employing both RAS and [| Don’t Care 
CAS must be performed with CS high level (chip non-select 

mode) to insure proper device operation. 


NOTES: 1) All voltages referenced to VSS. VBB must be applied before 
(and removed after) other supply voltages. 

2) Device speed is not guaranteed at input voltages greater than 
TTL levels (0 to 5.5V). 

3) When chip is selected, VCC supply current is dependent on 
output loading; VCC is connected to the output buffer only. 

4) Vin (min.) and Vi, (max.) are reference levels for measuring 
the timing of input signals. Transition times (ty) are also 
measured between Vj}, and V}j_:. 

5) tact = tan + Itr. 

6) When tcr > tcr (min.) and tcpw > tcew (min.), ter, (min.) 
is defined by tcpw—tcr. (Read or write cycle) 

And when twr>twr(min.) and tow. > tow. (min.), tere (min.) 
is defined by tcew_ — twr. (Read Modify Write Cycle) 


7) tRew2trac. 

8) trac (min.) = tree (min.) + 1t7 + teac (min.). Then if trey 
> tre (min.), ta ac willbe greater by the amount tac, exceeds 
tre (min.). 

9) These parameters are referenced to CAS leading edge in random 
write cycles and to WE leading edge in delayed write or read- 
modify-write cycles. 


10) tRew 2trac + tmop + itr + twr. 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 2 — Ipp NORMALIZED 


vs DUTY CYCLE 


!pp2, NORMALIZED SUPPLY CURRENT (mA) 


“0 20 40 60 80 100 


t 
RP x 100 (%) 
tcyce 


Fig. 5 — teac NORMALIZED ACCESS TIME 
VS Vpp SUPPLY VOLTAGE 


tcac, NORMALIZED ACCESS TIME (ns) 


10 1 12 13 14 
Vpp. SUPPLY VOLTAGE (V) 


Fig. 8 — lo, OUTPUT HIGH CURRENT 
VS VoH OUTPUT HIGH VOLTAGE 


— Vop = 10.8V \ = 
Vec = 4.5V 

alee the etic dla a Nalin 
eee 
0 1 2 4 5 
Von. OUTPUT HIGH VOLTAGE (V) 


lou, OUTPUT HIGH CURRENT (mA) 


Fig. 3 — Ipp NORMALIZED 


VS Vpp SUPPLY VOLTAGE 


lpp2, NORMALIZED SUPPLY CURRENT (mA) 


Vpop, SUPPLY VOLTAGE (V) 


Fig. 6 — teac NORMALIZED ACCESS 
TIME vs AMBIENT TEMPERATURE 


tcac, NORMALIZED ACCESS TIME (ns) 


Ty, AMBIENT TEMPERATURE (°C) 


Fig. 9 — 
55 VS Vo_ OUTPUT LOW VOLTAGE 


lo.., OUTPUT LOW CURRENT (mA) 


VoL, OUTPUT LOW VOLTAGE (V) 
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lo, OUTPUT LOW CURRENT 


Fig. 4 — Ipp NORMALIZED 


vs AMBIENT TEMERATURE 


0 20 40 60 80 
Ta, AMBIENT TEMPERATURE (°C) 


Ipbp2, NORMALIZED SUPPLY CURRENT (mA) 


Fig. 7 — tags REFRESH TIME 
vs AMBIENT TEMPERATURE 


moh 


trer, REFRESH TIME (ms) 


Ta, AMBIENT TEMPERATURE (°C) 


Fig. 10 - CURRENT TRANSIENTS 


TYPICALL_f\\ 


Tt | AL 


TIME (ns) 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP16-A) 


-222=7 Q°n 9? 
R .040 (1.0) REF 
.287 (7.29) .290 (7.37) 
.299 (7.59) 310 (7.87) 


, Ae 
.760 (19.30) .008 (0.20) 


800 (20.32) .012 (0.30) 
7 050 (1.27) MAX 


.070 (1.78) 
088 (2.24) 


042 (1.07) 
062 (1 2. 


90 (2.29) 
110 ee 
.700 (17.78) REF 


.015 (0.38) 
.023 (0.58) 


| .160 (4.06) MAX 


.020 (0.51) 


.120 (3.05) 
043 (1.10) 


140 (3.56) 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; conse- 
quently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semicon- 
ductor devices described herein any license under the patent 
rights of Fujitsu Limited or others. Fujitsu Limited reserves the 
right to change device specification. 
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FUJITSU C RANDOM 
nn! “ESS MEMORY 


4096-BIT DYNAMIC RANDOM ACCESS MEMORY 


The Fujitsu MB 8227E/H is a fully 
decoded, dynamic NMOS random are 10%. All inputs are TTL com- 
access memory organized as 4,096 patible; the output is three-state 
one-bit words. The design is optimized TTL. 


critical, and power supply tolerances 


for high-speed, high-performance 
applications such as mainframe 
memory, buffer memory, peripheral 
storage and environments where low 
power dissipation and compact layout 
is required. 


Multiplexed row and column address 
inputs permit the MB 8227 to be 
housed in a standard 16-pin DIP. 
Pin-outs conform to the accepted 
industry standard. 


The MB 8227 is fabricated using 
silicon-gate NMOS and Fujitsu’s 
advanced Double-Layer Polysilicon 
process. This process, coupled with 
single-transistor memory storage 
cells, permits maximum circuit 
density and minimal chip size. 
Dynamic circuitry is employed in the 
design, including the sense amplifiers. 


Clock timing requirements are non- 


@ 4,096 x 1 RAM, 16-pin package 
® Silicon-gate, Double Poly NMOS, 


single transistor cell 


Row access time, 
150 ns max.(MB 8227H) 
200 ns max. (MB 8227E) 
250 ns max. (MB 8227N) 


Cycle time, 

320 ns min. (MB 8227H) 

375 ns min. (MB 8227E/N) 
Low power: 462 mW active, 27 
mW standby (max) 

10% tolerance on +12V, +5V, 
supplies 

All inputs TTL compatible, low 
capacitive load 


@ Three-state TTL compatible output 
@ “Gated” CAS 
@ 64 refresh cycles 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Voltage on Vpp. Vcc supplies 
relative to Vos 


ee 
Voltage on any pin relative to Vpp Vin. VOUT -0.5 to +20 


Vop: Vcc -0.5 to +15 
Storage Temperature —55 to +150 
[PowerDisipaion | PO 
[Sercroitouuanene | - [| [ma 


Note: Permanent damage may occur if ABSOLUTE MAXIMUM RATINGS are 
exceeded. 'Functional operation should be restricted to the conditions as 
detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device 


reliability. 
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CASE DIP16-A 
CERAMIC PACKAGE 


@ Output latched and valid into next 
cycle 


@ Read-Modify-Write, RAS-only 
refresh, and Page-Mode capability 


@ On-chip latches for Addresses, 
Data-out, Data-in, and Chip-Select 


@ Compatible with MK4027 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid applications of any type of voltage 
higher than maximum rated voltages to this 
high impedance circuit. 
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Fig. 1 — MB 8227 BLOCK DIAGRAM 


Ke CLOCK GEN 
AS No. 1 i pe 
- CLOCK GEN 


WRITE _— 
CLOCKS WE 
CAS No 2 
oe CLOCK GEN 
Sa eee 
a eae 
oe ee 
ear Rees Ra Ea Pe 
COLUMN ADDRESS BUFFER 
& DECODERS 
DUMMY CELLS "ae BOECER Din 


om 
iL 
Le oe 
> wi 
ae DATA OUT 
© 
A2 BO BUFFER Pout 
Wu 
ra 
@ 
A3 
5 
; O MEMORY ARRAY 
4 
As 


DUMMY CELLS 


CAPACITANCE = (ta =25°c) 


a 
[nput Capacitance RAS, GAS, WE =| Sed 
[Output Capacitance Dour —SSS~dSCSSS |S 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vgs) 


Parameter NOTES) | Symbol Min 

Supply Voltage [i Vop 
Hl! Vee 
Vgs 

Ves 

De i 
Input High Voltage RAS, CAS, WE Vitie 
Input High Voltage except 

RAS, CAS, WE Vin 
Input Low Voltage, all inputs Vic 


STATIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Operating 


M it 
We ae on Temperature 


12.0 

5.0 

0 
-5.0 


0°C to +70°C 


Parameter INOTES' Symbol Min Max 


OPERATING CURRENT lop11 35 mA 
Average power supply current (RAS, CAS cycling; trac min) lep1 300 LA 
STANDBY CURRENT 
ge bh : lnp2 2.0 mA 
Power supply current (RAS = CAS = Vj4¢, output disabled ) 
REFRESH CURRENT 
Bee weg tee Ipps 25 mA 
Average power supply current (RAS cycling, CAS = Viyc; tae min) 
Vcc POWER SUPPLY CURRENT (CS = Vj,,) 8 lect ~10 10 uA 
INPUT LEAKAGE CURRENT 
Input leakage current, any input (Veg =-5V, OV <V\y<7V, all other le -10 yA 
pins not under test = OV) 
OUTPUT LEAKAGE CURRENT | 
cee -1 
(Data out is high impedance state, CS = V,,,) _ a 
OUTPUT LEVELS y 54 
Output high voltage (lo4 = -5mA) ae . 
VoL V 


Output low voltage (Io, = 3.2mA) 


Notes: 

1) All voltages are referenced to Vss. 

2) Output voltage will swing from Vss to Vcc when 
activated with no current loading. For purposes of 
maintaining data in the standby mode, Vcc may be 
reduced to Vss without affecting refresh operations or 


3) 


data retention. However, the Voy (min) specification 
is not guaranteed in this mode. 

When Data out is enabled, Vcc power supply current 
depends upon output loading; Vcc is connected to the 
output buffer only. 
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DYNAMIC CHARACTERISTICS INOTES 4, 5, 6 


(Recommended operating conditions unless otherwise noted.) 


ite 
P ihe MB 8227E MB 8227H ' 
arameter ymbo pm nits 
Min Max Min Max 
Time between Refresh tREF 2 2 ms 
+ + ———}—— on 
Random Read/Write Cycle Time tre 1 375 320 ns 
Read-Write Cycle Ti t 420 330 
ea rite Cycle Time _— RWC 4 | = L ns | 
Access Time from RAS [9] tRAC 200 150 ns 
LS ca a er 
Access Time from CAS [9] tCAC 135 | 100 ns 
Output Buffer Turn Off Delay tOFF 50 | 40 ns 
Transition Time tr 3 50 35 i ns 
RAS Precharge Time tap 120 «| 100 ns 
—— 4. eae a a 
RAS Pulse Width tRAS 200 32000 150 32000 ns 
Serene ete 
| R S Hold Time 


S Precharge Time 
CAS Pulse Width 


CAS to RAS Precharge Time 
Row Address Set Up Time 


Row Address Hold Time 
Column Address Set Up Time 


—+— 
Column Address Hold Time 
t 120 95 ns 


Column Address Hold Time Referenced to RAS 


chi fo |. [-0 | | = 

p Select Set Up Time tcsc 10 10 ns 
Chip Select Hold Time tCH 55 45 . ns | 

~ Chip Select Hold Time Referenced to RAS tCHR 120 95 ns 
Read Command Set Up Time tres 6) 0 | ns 

| Read Command Hold Time tRCH 6) 0 ns 
Write Command Set Up Time twcs 0 0 ns 
Write Command Hold Time ik tWCH _| 55 45 ns 


Write Command Hold Time Referenced to RAS twcrn | 120 95 ns 
Write Command Pulse Width twp 55 45 ns 
Write Command to RAS Lead Time | tRWL | 135 100 ns 
Write Command to CAS Lead Time tCWL 135 
Data In Set Up Time tps 0 
Data In Hold Time tpH 55 


Data In Hold Time Referenced to RAS tpHR 120 
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Notes: 


4) 


5) 


6) 


7) 


8) 
9) 


Several cycles are required after power up before pro- 
per device operation is achieved. Any 8 cycles which 
perform refresh are adequate for this purpose. 
Dynamic measurements assume t7=5ns. 

Vinc (min) or Vip (min) and Vi, (max) are reference 
levels for measuring timing of input signals., Also, 
transition times are measured between Viyc or Vip 
and Vi L: 

Assumes that trcpStrcp (max). If tacp is greater 
than the maximum recommended value shown in this 
table, trac will increase by the amount that tRcp 
exceeds the value shown. 

Assumes that trcp=trecp (max). 

Measured with a load equivalent to 2 TTL loads and 
100pF. 


10) 


11) 


Operation within the trcp (max) limit insures that 
trac (max) can be met. tacp (max) is specified as a 
reference point only; if tRcp is greater than the spe- 
cified tacep (max) limit, then access time is controlled 
exclusively by tcac. 

twcs, tewp and trwp are not restrictive operating 
parameters. They are included in the data sheet as 
electrical characteristics only. If twcs2twcs (min), 
the cycle is an early write cycle and Doyrt will con- 
tain the data written into the selected cell. 

If tewo2tewp (min) and trwp2trwp (min), the 
cycle is a read-write cycle and data out will contain 
data read from the selected cell. If neither of the above 
sets of conditions is satisfied, the condition of the data 
out is indeterminate. 


Read Cycle Timing Diagram 


Vv 
ADDRESSES Vv 
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Write Cycle (Early Write) 


RAS 
CAS 
tasr | |tRAH tasc ante 
vin Row cr , Cees Ee. 
> 
ADDRESSES y ee \._ADDRESS 
| | tCWL 
twes +-twcH 
ae Vince t 
wre Vine te 
tee : 
! tRWL 
twcR—————+ 
tos /—  /—tbH 
Din ‘ / 
ViL- DATA 


(] Don’t Care 


Dout 


Read—Write/Read—Modify—Write Cycle 


trRwe 


taR 


COLUM 
ADDRESS 


“nen 
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‘“‘RAS—ONLY’” Refresh Cycle 
NOTE: Doyz remains unchanged from previous cycle. 


Vin- = ROW 
D 
POD ESSES Vite ADDRESS 


J Don’t Care 


Page Mode Read Cycle 


tRAS 


tRAH 


tCAH 
tasr\ tasc tasc 


ViH- ROW COL COL 
DR 
ADDRESSES yi" | MaooK MacoM ... |. Maco) 


iy 


és 
ase 
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Page Mode Write Cycle 


tRas = 


| 


t=—tRcD 


\ 


eal tCAH 
tasc 


tasc-— 


x | 
Vin- ROW COL COL 


tcsc 


DESCRIPTION 


Address Inputs: 

Twelve binary input address bits are re- 
quired to decode any one of the 4096 
storage locations of the MB 8227. The 
twelve input address bits are multi- 
plexed, six at a time, into the chip via 
the address input pins (Ag through As). 
The Row Address Strobe, RAS, latches 
the 6 row address bits when a negative 
going TTL level clock is applied to RAS; 
and the Column Address Strobe, CAS, 
latches the 6 column address bits plus 
Chip Select, CS, when a subsequent 
negative going TTL level clock is applied 
to CAS. CAS is internally “gated’’ by 
RAS to permit triggering of CAS as 
soon as the Row Address Hold Time 
(ta an) specification has been satisfied 
and before column address information 
is actually required. This gated CAS fea- 


tceH—+ 
— 


P=—tcH panei 
tcsc-—| ~— 


ture simplifies timing requirements for 
multiplexed inputs and minimizes the 
system access and cycle time. 


Write Enable: 

The read mode or write mode is selected 
with the WE input. A logic high (1) on 
WE dictates read mode; logic low (0) 
dictates write mode. The data input pin 
is disabled when the read mode is 
selected. WE can be driven by a stand- 
ard TTL circuit without a pull-up 
resistor. 


Data Input: 

Data to be written into a selected 
memory cell is latched into an on-chip 
register during a write or read-write 
cycle. The last falling edge of WE or 
CAS, whichever is later, strobes the 
Data in (D,,) register. Set-up and hold 
times are referenced to WE or CAS, 
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[] Don’t Care 


whichever negative transition occurs 
later. If the chip is unselected, CS high 
at CAS time, WE commands are not ex- 
cuted and data in the memory is not 
affected. 


Data Output: 

The output buffer is three-state TTL 
compatible with a fan-out of two stand- 
ard TTL loads. Data-out is the same 
polarity as data-in. The output data is 
latched until CAS is brought low. Then 
the output, Doyt, will go to an open 
circuit regardless of the state of any 
other input pin. In a read, read-modify- 
write, or delayed write cycle, if the chip 
is selected, the output latch and buffer 
will contain the data read from the 
selected memory cell after access time. 
In a write cycle (WE low before CAS 
low), if the chip is selected, the output 
latch and buffer will contain the input 


(cont’d) 
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data after access time. The output re- 
mains valid until the next negative tran- 
sition of CAS. RAS-only refresh cycles 
will not affect valid data. 


Page-Mode: 

Page-mode operation permits strobing 
the row-address into the MB 8227 while 
holding RAS at a logic low(0) through- 
out all successive memory operations in 
which the row address does not change. 
This permits successive memory opera- 
tions at multiple column addresses with 
the same row address with higher speed 
and lower power. The power dissipated 
by the negative going edge of RAS is 
saved; and the access and cycle times are 
decreased because the time normally re- 
quired to strobe a new row address is 
eliminated. 


Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 64 row addresses at 
least every two milliseconds. Any opera- 
tion in which RAS transits accomplishes 
refresh. Regardless of the state of CS, a 
read cycle will refresh the selected row. 


RAS/CAS CYCLE 


Refresh will also occur during a write or 
read-modify-write cycle, but the chip 
should be unselected to prevent data 
being written into the selected memory 
location. If, during a refresh cycle, the 
MB 8227 receives a RAS signal but no 
CAS signal, the state of the output will 
not be affected. However, if RAS-only 
refresh is continued for long periods, 
the output buffer may lose data. RAS- 
only refresh results in a substantial re- 
duction in power dissipation. 


Power Considerations: 


The output buffer of the MB 8227can 


be powered via Vcc from the supply 
voltage (normally 5 volts) to which the 


memory is interfaced. In standby opera- 
tion, Veg may be removed without af- 
fecting refresh. Thus standby power is 
conserved because all memory functions 
may be turned off except for RAS tim- 
ing and refresh addresses. 

Most of the MB 8227 circuitry, including 
sense amplifiers, is dynamic, and most 
of the power drain comes from an 
address strobe (RAS or CAS) edge. 
Thus, dynamic power — dissipation 
depends mostly on operating frequency. 


Current Waveforms 
NOTE: Vop = 13.2V, Vag = —4.5V, Ta = 25°C 


LONG RAS/CAS CYCLE 


RAS ONLY CYCLE 


To minimize power dissipation, the 
Row Address Strobe, RAS, should only 
be applied to selected IC’s. CAS must be 
supplied to all the IC’s in a system in 
order to turn off unselected outputs. 
But IC’s that didn’t receive a RAS input 
will not dissipate power on CAS edges 
except for that needed to turn off out- 
puts. If RAS is supplied only to selected 
chips, CS can be at logic zero. Chips 
that receive CAS, but not RAS, will be 
unselected regardless of CS. However, 
for refresh, either the CS input or CAS 
must be high to prevent wired-OR out- 
puts from turning on simultaneously. 


Power Up: 

No particular power supply sequencing 
is required for the MB 8227. However, 
absolute maximum ratings must be ad- 
hered to. Thus, Vgg should be turned 
on first and turned off last, and Vgp 
should be less than Vgg when Vpp is 
turned on. After power is applied, 
several cycles are required before proper 
Operation is assured. About eight refresh 
cycles should be sufficient to accom- 
plish this. 


__ PAGE MODE CYCLE | 


50 ns/Division 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 4 — NORMALIZED ACCESS TIME 
vs Vcc SUPPLY VOLTAGE 


Fig. 2— NORMALIZED ACCESS TIME Fig. 3 — NORMALIZED ACCESS TIME 
vs Vpp SUPPLY VOLTAGE vs Vag SUPPLY VOLTAGE 
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— 
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oO 
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10 11 12 13 14 


Vpp, SUPPLY VOLTAGE (V) Veep, SUPPLY VOLTAGE (V) Vec, SUPPLY VOLTAGE (V) 
Fig. 5 — NORMALIZED ACCESS TIME Fig. 6 — Ipp, (AVERAGE) Fig. 7 — Ipp1 (AVERAGE) 
vs AMBIENT TEMPERATURE vs CYCLE RATE vs Vpp SUPPLY VOLTAGE 
TYPICAL is TYPICAL 
2 Ae ee be - a/08 Vep = ~45V | | 
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Ta, AMBIENT TEMPERATURE (°C) CYCLE RATE (MHz) Vpp, SUPPLY VOLTAGE (Vv) 


Fig. 10 — Ipp2 (STANDBY) 


Fig. 8 — Ipp1 (AVERAGE) Fig. 9 — Ipp2 (STANDBY) 
vs AMBIENT TEMPERATURE 


vs AMBIENT TEMPERATURE vs Vpp SUPPLY VOLTAGE 


TYPICAL TYPICAL 


lpop1, SUPPLY CURRENT (mA) 
Ipp2, SUPPLY CURRENT (mA) 
topo, SUPPLY CURRENT (mA) 


0 20 40 60 80 10 11 12 13 14 


Ta, AMBIENT TEMPERATURE (°C) Vpp, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C) 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP 16-A) 


eee 


0 ~9 


gaeren 
R .040 (1.0) REF 
.287 (7.29) -290 (7.37) 
.299 (7.59) 310 (7.87) 
8 
— .760 (19.30) 008 (0.20) 
800 (20.32) 


.012 (0.30) 
- 050 (1.27) MAX 


.070 (1.78) 
088 (2.24) 


| -160 (4.06) MAX 


042 (1.07) 020 (0.51) | 120 (305) 
062 (1.58) 043 (110) | 140 (3 56) 
090 (2.29) _| 032(0 81) 

110 (2.79) REF 


015 (0.38) .700 (17.78) REF 
023 (0.58) Dimensions in 


inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specification. 
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lbp3, SUPPLY CURRENT (mA) 


Vins Vic. INPUT LEVEL (Vv) 


Vince Vitc, INPUT LEVEL (Vv) 


Fig. 11 — Ipp3 (RAS-ONLY) 
vs CYCLE RATE 


CYCLE RATE (MHz) 


Fig. 14 — Vinc, Vic INPUT LEVELS 
vs Vpp SUPPLY VOLTAGE 


10 11 12 13 «14 
Vpp. SUPPLY VOLTAGE (Vv) 


Fig. 17 — Vin, Vi. INPUT LEVELS 
vs Vpp SUPPLY VOLTAGE 


12 13 14 
Vpp, SUPPLY VOLTAGE (Vv) 


10 11 


Fig. 12 — Ipp3 (RAS-ONLY) 
vs Vpp SUPPLY VOLTAGE 


lpp3, SUPPLY CURRENT (mA) 


Vpp, SUPPLY VOLTAGE (V) 


Fig. 15 — Vinc, Vic INPUT LEVELS 
vs Vag SUPPLY VOLTAGE 


3.0 [ [Vp = 13.2V for Vine 
Vpo ms ey for Vitec 


Vic. Vitc, INPUT LEVEL (v) 
= NO 


~6.0 
Vege, SUPPLY VOLTAGE (V) 


Fig. 18 — Viy, Vi, INPUT LEVELS 
vs Van SUPPLY VOLTAGE 


TYPICAL Wee 
Vpp = 13.2V for Vin 


— 


Vins Vite INPUT LEVEL (Vv) 


-6.0 
Veg, SUPPLY VOLTAGE (V) 


—5.5 
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Ibp3, SUPPLY CURRENT (mA) 


Vins Vit, INPUT LEVEL (Vv) 
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Fig. 13 — Ipp3 (RAS-ONLY) 
vs AMBIENT TEMPERATURE 


60 80 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 16 — Vinc, Vitec INPUT LEVELS 


vs AMBIENT TEMPERATURE 


Vop = 13.2V, Veg = —5.5V for Vic 
Vpp = 10 8V, Veg = -4.5V for Vitc 
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Ta, AMBIENT TEMPERATURE (°C) 


Fig. 19 — Vin, Vi INPUT LEVELS 
vs AMBIENT TEMPERATURE 


-5 5V for Vig 
—-45V for VoL 


0) 20 
Ta, AMBIENT TEMPERATURE (°C) 


40 60 80 


MMM! MOS 16384-BIT 


FUJITSU DYNAMIC RANDOM 


NY ACESS MEMORY 


16,384-BIT DYNAMIC RANDOM ACCESS MEMORY 


The Fujitsu MB 8116 is a fully 
decoded, dynamic NMOS random 
access memory organized as 16,384 
one-bit words. The design is optimized 
for high-speed, high performance appli- 
cations such as mainframe memory, 
buffer memory, peripheral storage and 
environments where low power dissi- 
pation and compact layout is required. 


Mutliplexed row and column address 
inputs permit the MB 8116 to be 
housed in a standard 16-pin DIP. Pin- 
outs conform to the accepted industry 
standard. 


The MB 8116 is fabricated using 
silicon-gate NMOS and Fujitsu’s 
advanced Double-Layer Polysilicon 
process. This process, coupled with 
single-transistor memory storage 

cells, permits maximum circuit density 
and minimal chip size. Dynamic 
circuitry is employed in the design, 
including the sense amplifiers. 


Clock timing requirements are non- 
critical, and power supply tolerances 


are 10%. All inputs are TTL compat- 
ible; the output is three-state TTL. 


@ 16,384 x 1 RAM, 16 pin package 


@ Silicon-gate, Double Poly NMOS, 
single transistor cell 


@ Row access time, 
150 ns max.(MB 8116H) 
200 ns max.(MB 8116E) 
250 ns max. (MB 8116N) 
@ Cycle time, 
375 ns min. (MB 8116E/H) 
410 ns min. (MB 8116N) 


@ Low power: 462 mW active, 20 
mW standby (max.) 

@ 10% tolerance on +12V, +5V 
supplies 

@ All inputs TTL compatible, low 
capacitive load 


® Three-state TTL compatible 
output 


e “Gated” CAS 


@ 128 refresh cycles 


ABSOLUTE MAXIMUM RATINGS (see Note) 


Voltage on Vpp. Vcc supplies 
relative to Vos 


Storage Temperature 
Power Dissipation 


Short circuit output current 


Note: Permanent device damage may occu 
are exceeded. Functional operation 


etn | smo | vate | Unie 


Voltage on any pin relative to Vap Vine Vout | 70.5 to+ 20 
Ves — vss 'Vpp — vss > OV) ee ee 


Vpop. Vcc -0.5to+ 15 V 


V 
ee ee 
ee ee ee ae 


r if ABSOLUTE MAXIMUM RATINGS 
should be restricted to the conditions as 


detailed in the operational sections of this data sheet. Exposure to absolute 
maximum rating conditions for extended periods may affect device 


reliability. 
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CASE DIP16-A 
‘CERAMIC PACKAGE 


Common |/O capability using 
“Early Write” operation 


@ Output unlatched at cycle end 
allows extended page boundary 
and two-dimensional chip select 

@ Read-Modify-Write, RAS-only 
refresh, and Page-Mode 
capability 

@ On-chip latches for Addresses 
and Data-in 


@ Compatible with MK4116 and 
TMS4070 


PIN ASSIGNMENT 


This device contains circuitry to protect 
the inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 


mT 
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Fig. 1 —- MB 8116 BLOCK DIAGRAM 


CLOCK GEN. WRITE 
~ ~* | aad . 
CLOCK GEN. 
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CAPACITANCE (T, =25°C) 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vss) 


Supply Voltage 


0°C to +70°C 
RAS, CAS, WE 


Input Low Voltage, all inputs 


STATIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 


OPERATING CURRENT 
Average power supply current (RAS, CAS cycling; tac = 375ns) 


ines 15 | mA 
100 BA 


STANDBY CURRENT 
Power supply current (RAS = CAS = Vj) 


REFRESH CURRENT 
Average power supply current (RAS cycling, CAS= Vic ; tac = 375ns ) 


PAGE MODE CURRENT 
Average power supply current (RAS = V,,, CAS cycling ; tp, = 225ns ) 


Vcc POWER SUPPLY CURRENT 
(Data out is disabled) 


INPUT LEAKAGE CURRENT 
Input leakage current, any input (Vep= -5V, OVS ViyS7V> all other Nie -10 pA 
pins not under test = OV) 
OUTPUT LEAKAGE CURRENT 

xr lot yA 
(Data out is disabled) 


OUTPUT LEVELS 


Output high voltage (Ilo,, = -5mA) : V 
Output low voltage (lo, = 4.2mA) V 
Notes: 
1) All voltages are referenced to Vgs. retention. However, the Voy4(min) specification is not 
2) Output voltage will swing from Vsgs to Vee when ac- guaranteed in this mode. 
tivated with no current loading. For purposes of main- 3) When Data out is enabled, Vcc power supply current 
taining data in the standby mode, Vcc may be reduced depends upon output loading; Vcc is connected to the 
to Vsg without affecting refresh operations or data output buffer only. 
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DYNAMIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


sien me min [toe [in [Ma 


Units 
Time between Refresh 2 ae 


Random Read/Write Cycle Time 


+ 


Read-Write Cycle Time 


Page Mode Cycle Time tPc 
Access Time from RAS 
Access Time from CAS 
Output Buffer Turn Off Delay 


Transition Time | tT 

RAS Precharge Time trp 

RAS Pulse Width tRAS | ons | 

RAS Hold Time a tRSH 135 10 | lf ls = 

RAS to CAS Delay Time trep 65 25 | 50 | ons | S$ 
ne : 


Row Address Hold Time 
Column Address Set Up Time 


! 
oO 

=) 

” 


Oo 
oO 
B& 
o 
| 
“ 


! 
o1 
N 
© 
> 
7-9 


o1 
o1 
ASS 
o1 


Column Address Hold Time 
Column Address Hold Time Referenced to RAS 120 


i<e) 
ol 
cam 
nv 


Read Command Set Up Time 
Read Command Hold Time 


Write Command Set Up Time fil 
Write Command Hold Time 


Write Command Pulse Width 

Write Command to RAS Lead Time 

Write Command to CAS Lead Time 
Data In Set Up Time 

Data In Hold Time 


Data In Hold Time Referenced to RAS 120 
GAS to WE Delay rr 9 
RAS to WE Delay ikl 160 


| 
> 
n” 


t 
_— 
© 
; 
”n 


Oo 
oO 
s 
oO 
2 
n 


—_ 
NO 
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© 
oO 


> 
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=) 
” 


oO 
oT 
Bey 
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c 
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i=) 


5 
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Notes: 


4) Several cycles are required after power up before proper 
device operation is achieved. Any 8 cycles which per- 
form refresh are adequate for this purpose. 

5) Dynamic measurements assume ty=5ns. 

6) Vinc (min) or Vip (min) and Vy, (max) are reference 
levels for measuring timing of input signals. Also, 
transition times are measured between Vinc or Vip 
and Vj. 

7) Assumes that tacpStracp (max). If trepis greater 
than the maximum recommended value shown in this 
table, trac will increase by the amount that trcp 
exceeds the value shown. 

8) Assumes that tacp=trcp (max). 

9) Measured with a load equivalent to 2 TTL loads and 
100pF. 


10) Operation within the tacp (max) limit insures that 


11) 


tRac(max) can be met. tacp (max) is specified as a 
reference point only; if tacp is greater than the speci- 
fied tacp(max) limit, then access time is controlled 
exclusively by tcac. 

twcs. tcwp and trwp are not restrictive operating 
parameters. They are included in the data sheet as 
electrical characteristics only. If twcs#Ons or 
twcs2trcp-trcp (max), the cycle is an early write 
cycle and the data out pin will remain open circuit 
(high impedance) throughout entire cycle. 

If tewo2tcwp (min) and trwp2trwp (min), the 
cycle isa read-write cycle and data out will contain data 
read from the selected cell. If neither of the above sets 
of conditions is satisfied the condition of the data out 
is indeterminate. 


Read Cycle Timing Diagram 


tasr tRAH 


ADDRESSES el a ROW Mri 
wag tg ADDRESS thd, 


COLUMN 
ADDRESS 
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Write Cycle (Early Write) 


tre 
; tRAS 
Resear Vin AR 
RAS ee 
iL— 
| tRSH trp 
trRcb | tcas tcrp 


om Mine" \ A\/ 
Vit- 
tcp 
taser tRAH 
tasc 
Vin- 1 ROW \ / COLUMN * 
ADDRESSES y,, _ ADDRESS ADDRESS 


| towe 


twes 
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aos Vinc— j } twp 
WE Vit- : | | i 


tTRWL 
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Read—Write/Read—Modify—Write Cycle 
trwc 
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aes Vian= t 
RAS ye oe 
] 
tRSH tre 
trcp tcas tcrp 


cme KO 
CAS Vit~ 


tcp 
tasR || tRAH 
tasc 
Vin ye ROW COLUMN | | _ cae 
? 
ADDRESSES , .. A appRESS x ) ADDRESS aise . : 
| 


trwo tCWL 
tres tcwo tRWL 
soe VIHC oo 
WE Hes : Rg Bey Sad 
_ : 

VoH- 
DoutT Vos 

V — aes 
Din 1H Has. 

Vin- Js 


1-49 


ADDRESSES 


ADDRESSES 


Vin-® “Be y iy s 


MB 8116 N/E/H 


“RAS—ONLY” Refresh Cycle 
NOTE: CAS = Vipc, WE = Don’t care 
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Page Mode Read Cycle 
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Page Mode Write Cycle 
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ADD ADD ADD 


tWCH a 


DESCRIPTION 


Address Inputs: 

A total of fourteen binary input address 
bits are required to decode any 1 of 
16,384 storage cell locations within the 
MB 8116. Seven row-address bits are 
established on the input pins (Ao 
through A.) and latched with the Row 
Address Strobe (RAS). Then seven 
column-address bits are established on 
the input pins and latched with the 
Column Address Strobe (CAS). All in- 
put addresses must be stable on or 
before the falling edge of RAS. CAS is 
internally inhibited (or ‘“‘gated’’) by 
RAS to permit triggering of CAS as 
soon as the Row Address Hold Time 
(tkaw) specification has been satisfied 
and the address inputs have been 
changed from row-addresses to column- 
addresses. 


Write Enable: 
The read mode or write mode is selected 


with the WE input. A logic high (1) on 
WE dictates read mode; logic low (0) 
dictates write mode. Data input is disa- 
bled when read mode is selected. WE 
can be driven by standard TTL circuits 
without a pull-up resistor. 


Data Input: 

Data is written into the MB 8116 during 
a write or read-write cycle. The last 
falling edge of WE or CAS is a strobe for 
the Data In (Dyjy) register. In a write 
cycle, if WE is brought low (write 
mode) before CAS, Diy is strobed by 
CAS, and the set-up and hold times are 
referenced to CAS. In a read-write 
cycle, WE will be delayed until CAS has 
made its negative transition. Thus Dixy 
is strobed by WE, and set-up and hold 
times are referenced to WE. 


Data Output: 

The output buffer is three-state TTL 
compatible with a fan-out of two stand- 
ard TTL loads. Data-out is the same 
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polarity as data-in. The output is in a 
high impedance state until CAS is 
brought low. In a read cycle, or a 
read-write cycle, the output is valid 
after trac from transition of RAS 
when trcp (max) is satisfied, or after 
tcac from transition of CAS when the 
transition occurs after trop (max). 
Data remains valid until CAS is returned 
to a high level. In a write cycle the 
identical sequence occurs, but data is 
not valid. 


Page-Mode: 

Page-mode operation permits strobing 
the row-address into the MB 8116 while 
maintaining RAS at a logic low (0) 
throughout all successive memory 
operations in which the row-address 
doesn’t change. Thus the power dis- 
sipated by the negative going edge of 
RAS is saved. Further, access and cycle 
times are decreased because the time 
normally required to strobe a new row- 


address is eliminated. 
(cont’d) 
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Refresh: 

Refresh of the dynamic memory cells is 
accomplished by performing a memory 
cycle at each of the 128 row-addresses 
at least every two milliseconds. RAS 


only refresh avoids any output during 
refresh because the output buffer is in 
the high impedance state unless CAS is 
brought low. Strobing each of the 128 
row-addresses with RAS will cause all 


Current Waveforms 


bits in each row to be refreshed. Further 
RAS-only refresh results in a substantial 
reduction in power dissipation. 


NOTE: Vpp = 13.2V, Veg = -4.5V, Ta = 25 C 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 2— NORMALIZED ACCESS TIME 
vs Vpp SUPPLY VOLTAGE 
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Fig. 3— NORMALIZED ACCESS TIME 
vs Vag SUPPLY VOLTAGE 
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Fig. 4 —- NORMALIZED ACCESS TIME 
vs Vcc SUPPLY VOLTAGE 
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Fig. 5 — NORMALIZED ACCESS TIME 
vs Tj JUNCTION TEMPERATURE 


prvpicay) | | py | 
Zee ReSaee 


1.2 


8) 20 40 60 80 
Ty, JUNCTION TEMPERATURE (°C) 


Fig. 8 — Ipp1 (AVERAGE) 
vs Tj JUNCTION TEMPERATURE 
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Fig. 11 — Ipp3 (RAS—ONLY) 
vs CYCLE RATE 
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Fig. 6 —Ipp1 (AVERAGE) 
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Fig. 9 — Ipp2 (STANDBY) 
vs Vpp SUPPLY VOLTAGE 
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Fig. 12 — Ipp3 (RAS—ONLY) 
vs Vpp SUPPLY VOLTAGE 
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Ipp1,SUPPLY CURRENT (mA) 


lbp3, SUPPLY CURRENT (mA) 


Ippo, SUPPLY CURRENT (mA) 


Fig. 7 — Ipp1 (AVERAGE) 
vs Vop SUPPLY VOLTAGE 


Vpp,SUPPLY VOLTAGE (Vv) 


Fig. 10 — Ipp2 (STANDBY) 
vs Tj JUNCTION TEMPERATURE 
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Fig. 13 — Ipp3 (RAS—ONLY) 
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Fig. 14 — Ipp4 (PAGE—MODE) 
vs CYCLE RATE 
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Fig. 17 — Vic, Vitc INPUT LEVELS 
vs Vpp SUPPLY VOLTAGE 
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Fig. 20 — Viy, Vi_ INPUT LEVLES 
vs Vpp SUPPLY VOLTAGE 
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Fig. 15 — Ipp4 (PAGE—MODE) 
vs Vpp SUPPLY VOLTAGE 
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Fig. 18 — Vinc. Vicc INPUT LEVELS 
vs Veep SUPPLY VOLTAGE 
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Vince Vite INPUT LEVEL (Vv) 


Vie Vy INPUT LEVEL (V) 


Fig. 16 — Ipp4 (PAGE—MODE) 
vs Tj JUNCTION TEMPERATURE 


T,, JUNCTION TEMPERATURE (°C) 


Fig. 19 — Vinc, Vice INPUT LEVELS 
vs Tj JUNCTION TEMPERATURE 


Vopo =13 2V,Vep = -5.5V for Vinc 


3.0/+-— Vop = 10.8V,Vag = -4.5Vfor Vit 
2.0 
Ce ae Cee 
me Wee alied. dea lesen 
fe se dee eel bette 


0 20 40 60 80 


T,, JUNCTION TEMPERATURE (°C) 


Fig. 22 — Viy, Vi INPUT LEVELS 
vs Tj JUNCTION TEMPERATURE 


TYPICAL 
| 


Tj, JUNCTION TEMPERATURE (°C) 


PACKAGE DIMENSIONS 


R .060 (1.27) REF 


087 (2 21) MAX 
.067 (1.70) 
084 (2.13) 


.090 (2.29) 
110 (2.79) 


700 (17.78) REF 


MAN 


FUJITSU 
MB 8116 N/E/H illllliliiiiiiil 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP 16-A) 


290 (7.37) 


.282 (7 16) 310 (7 87) 


.299 (7 59) 


792 (20.12) 
808 (20 52) 


008 (0 20) 
012 (0 30) 


200 (5 08) MAX 


020 (0 51) |.120 (3 05) 
045 (1 14)] 140 (3 56) 


042 (1 07) 
062 (1 58) 


Dimensions in 


.015 (0 38) 
inches (millimeters) 


.023 (0.58) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specification. 
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MUNI MOS 1025-3 
MAN ACCESS MEMORY 


1024-BIT STATIC RANDOM ACCESS MEMORY 
WITH SEPARATE I/O 


The Fujitsu MB 8101 is a 256 word by 
4 bit static random access memory 
fabricated using N-channel silicon gate 
MOS technology. All devices are fully 
compatible with TTL logic families 

in all respects: inputs, outputs, and the 
use of a single +5V DC supply. For 
ease of use, two chip-enables permit 
selection of an individual package 
when outputs are OR-tied. All devices 
offer the advantages of low power 
dissipation, low cost, and high per- 
formance. 


@ 256 words x 4 bits organization 


@ Static operation: no clocks or 
refresh required 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Input Voltage 
Output Voltage 


Power Dissipation 


Storage Temperature Teg 


@ Fast access time: 
250 ns max. (MB 8101E) 
450 ns max. (MB 8101N) 


@ Single +5V DC supply voltage 
@ TTL compatible inputs and outputs 


@ Three-state output with OR-tie 
capability 


@ Two chip enable leads for 
simplified memory expansion 


@ Output disable provided for use in 
common data bus systems 


@ Standard 22-pin DIP package 
@ Pin compatible with the 2101 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods 


may affect device reliability. 
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MB 8101N/E 


CASE DIP22-A 
CERAMIC PACKAGE 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high 
impedance circuit. 


I 


FUJITSU 
MB 8101 N/E lili 


Fig. 1 —-MB8101 BLOCK DIAGRAM 


Ao | 

re a ~——____—o GND 
mote] fit aah 

A30 besa 

Aq > _ 


COLUMN 


1/0 CIRCUITS 


eur a 
DATA 
CONTROL 


5 
~. 
Ss 
© 

=| 

o 
=. 
n 


WX WN n le PRO 


CAPACITANCE (7,=25°C; f= 1MHz) 


Input Capacitance (V,,, =OV) 


Output Capacitance (Vjy7=0V) 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Ves ) 


STATIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 


Input Leakage Current (V,,,=OV to 5.25V) 


Output Leakage Current (CE, =2.2V, Voy7=4.0V) 


Output Leakage Current (CE, =2.2V, Voy7=0-45V) 


Power Supply Current (V,y=5.25V, |, =OmA, T ,=0°C) 


| Output High Voltage (1,,,=-150uA) 


M 


Fig. 2 — DYNAMIC TEST CONDITIONS 


Input Pulse Levels: 0.65V to 2.2V 


Input Pulse Rise and Fall Time: 10ns 


Timing Measurement Reference Levels Input: 1 
Output: 0.8V and 2.0V 
Output Load: 1 TTL Gate and C, =100pF 


OV 
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DYNAMIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


READ CYCLE 
MB 8101N MB 8101E 
Parameter Symbol — Unit 
Max 

on ne 

Address Access Time tacc 250 | ons 
a 

Chip Enable to Output tco 180 | 

Output Disable to Output top 130 Lane 

Data Output to High Impedance tor 180s | 
-_—- — + 

Previous Read Data Valid after Change of Address ton 40 _ ns 


READ CYCLE TIMING DIAGRAM 


CE, 


CE, . 
‘co 
top 
OD 
(COMMON 1/0) = tOH 


DATA OUT 


Notes: 1) tpp is measured with respect to the trailing edge of CE, ,CE,, or OD, whichever occurs first. 
2) OD should be tied low for separate !/O operation. 
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WRITE CYCLE 


MB 8101N MB 8101E 
Parameter Symbol Unit 


Typ Max Min Typ Max 


=| 


Write Cycle 


ct 
= 
.@) 


Address to Write Setup 


ot 
Q 
2 
Ww 
o1 
ro) 
i 
° 


Chip Enable to Write 


Data Setup Time 


tow 


Data Hold Time 


- 
0 
i 
NO 
© 
© 


Write Pulse Width 


on 150 


NO 
ol 
io) 


Write Recovery Time 


s 
a 


Output Disable Setup 


sae 
O 
wn 
io) 


Address 


OD | 
(COMMON 1/0) 
CE, 


DATA IN 


R/W 
taw twp twr 


Notes: 1) tpr is measured with respect to the trailing edge of CE, ,CE,, or OD, whichever occurs first. 
2) OD should be tied low for separate !/O operation. 
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MB 8101 NE [LI 
TYPICAL CHARACTERISTICS CURVES 
Fig. 3 — lec SUPPLY CURRENT Fig. 4 — lec SUPPLY CURRENT Fig.5— lot OUTPUT SINK CURRENT 
vs Voc SUPPLY VOLTAGE vs AMBIENT TEMPERATURE vs Vo, OUTPUT LOW VOLTAGE 
100 < 
Z q z 
i 
x 
> > 2 
a a 40 = 
3 2 E 
8 8 20 4 
i Ea - 
0 40 #60 #480 100 0.3. 04 5 
Voc: SUPPLY VOLTAGE (V) Ty, AMBIENT TEMPERATURE (°C) Voy» OUTPUT LOW VOLTAGE (V) 


Fig.6 —14,, OUTPUT SOURCE CURRENT Fig. 7 — Voyy OUTPUT VOLTAGE Fig.8—V,7, INPUT THRESHOLD VOLTAGE Ee) 
vs Vou OUTPUT HIGH VOLTAGE VS Vin INPUT VOLTAGE vs AMBIENT TEMPERATURE —D 
Z > = 
f w @ 
E 5 < 3 
it Ww J ‘@) 
ra < 2 S, 
7 5 
ar 1) 
. 3 = “n 
Lu S e) 
© = 
fom ke Y 
be = us 
g E = 
5 ro) 
~ : fae 
E : 
2 
5S Re = 
5 = 
“0 20 40 60 80 100 
Voy OUTPUT HIGH VOLTAGE (V) Vin» INPUT VOLTAGE (V) T,, AMBIENT TEMPERATURE (°C) 
Fig.9— NORMALIZED ACCESS TIME Fig.10— NORMALIZED ACCESS TIME Fig.11— NORMALIZED ACCESS TIME 
vs Voc SUPPLY VOLTAGE vs AMBIENT TEMPERATURE vs C, LOAD CAPACITANCE 
Saeee ee i 
r Pa wv” |_c,=100pF “ 
= C, =100 = S 
<7 ae 2 
n 7) 
aah eee 2 8 
o 9 Q 
c @ x <t 1.3 
QO a a 
uJ Ww nT 
N N N 
a a 12 
<x a a 
= s s 
rc o va 
S S O11 
2 2 > m 
a a 
“0 20 40 60 80 100 ; 400 600 
T,, AMBIENT TEMPERATURE (°C) C, , LOAD CAPACITANCE (pF) 
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PACKAGE DIMENSIONS 


22-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP22-A) 


es re4 0° ~9° 
22 1o.|. ~*~ 
R 050(1 27)REF 
380(9.65) 39019 91) 
396(10 06) 410(10 41) 


a ced OTOC2T VO) no. net Set ee _| 008(0 20) 
012(0.30) 


1 100(27.94) 


050(1 27)MAX 


a 


.075(1.91) | 
093(2.36) |_ 


a 180(4.57) MAX 


020(0.51) | 140(3.56) 


050(1 27) + 120(3 05) 


090(2.29) | 
ree eee 015(038) .; ._ 042(1 06) | 
| LL - = a os = = — mse ah Dimensions tn 
1 000(25 4)REF inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specification. 
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MOS 1024-BiIT 
oe STATIC RANDOM 

ACCESS MEMORY 
HH 


1024-BIT STATIC RANDOM ACCESS MEMORY 
WITH COMMON 1/0 AND OUTPUT DISABLE 


@ Fast access time: 
250 ns max. (MB 8111E) 
450 ns max. (MB 8111N) 


Single +5V DC supply voltage 


The Fujitsu MB 8111 is a 256 word by 
4 bit static random access memory 
fabricated using N-channel silicon gate 
MOS technology. Common input/ 
output pins are provided. All devices 
are fully compatible with TTL logic 
families in all respects: inputs, outputs, 
and the use of a single +5V DC supply. 
For ease of use, separate chip enables 
(CE) permit the selection of an indivi- 
dual package when outputs are OR- 
tied. All devices offer the advantages 
of low power dissipation, low cost, @ Standard 18-pin DIP package 
and high performance. 


Common data input and output 
TTL compatible inputs and outputs 


Three-state output with OR-tie 
capability 


@ Two chip enable leads for simpi- 
fied memory expansion 


@ Pin compatible with the 2111 
® 256 words x 4 bits organization 


® Static operation: no clocks or 
refresh required 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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MB 8111N/E 


CASE DIP18-D 
CERAMIC PACKAGE 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high 
impedance circuit. 


IITA 
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Fig. 1 - MB 8111 BLOCK DIAGRAM 


DOCS ame 
———o GND 
Ajo 
Be CELL ARRAY 
32 ROWS 
A20 pal ROW SELECT re 


COLUMN I/O CIRCUITS 


INPUT DATA 
CONTROL 


COLUMN SELECT 


Symbol Typ Max Unit 


Cin 4 8 pF 


I 
FUJITSU 


ua MB ST1TNE 


RECOMMENDED OPERATING CONDITIONS 


(Referenced to Veg) 


pernree: eyinne in ae eee | 
Supply Voltage 4.75 a 
: 0°C to +70°C 


Input Low Voltage 


Input High Voltage 


STATIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter Min Max 
Input Leakage Current (V,,,=OV to 5.25V) 10 LA 
I/O Leakage Current (CE,=CE,=2.2V, V, 1074-0) ptor f fw fw 
[/O Leakage Current (CE,=CE, =2.2V, V 9 70-45V) -25 
Power Supply Current (V,,,=5.25V, I; q=OmA, T, =0°C) 70 
Output Low Voltage (I,4, =2mA) Vou S} oa |v 
Output High Voltage (1,,,= -150uA) Vie p22 ff 


Fig. 2 —DYNAMIC TEST CONDITIONS 


Input Pulse Levels: 0.65V to 2.2V 6 | } 
Input Pulse Rise and Fall Time: 10ns 

Timing Measurement Reference Levels Input: 1.5V Cc 

Output: 0.8V to 2.0V in 


Output Load: 1 TTL Gate and C, =100pF 
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MB 8111 N/E ili 
DYNAMIC CHARACTERISTICS 
(Recommended operating conditions unless otherwise noted.) 
READ CYCLE 
} | [ MB 8111N 4 MB 8111E | 


Parameter Symbol 


Read Cycle 
Address Access time 


Chip Enable to Output 


Output Disable to Output 


Data Output to High Impedance 


Previous Read Data Valid after Change of Address 


READ CYCLE TIMING DIAGRAM 


tre 


tacc tor 


—_ AE —— o~——E emep aoe —_— seme ewe ewww == eww ewe eee a= —_ =e ae see 


DATA 1/0 DATA OUT VALID 
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WRITE CYCLE 


| | MB 8111N 


MB 8111E 
Parameter Symbol 
Min Typ Max Min Typ 
Write Cycle t 450 170 
eeiel ees iva one eee 
| Address to Write Setup Loar 100 20 


Chip Enable to Write 


| Data Setup Time 


Data Hold Time 


Write Pulse Width 


Write Recovery Time 


Output Disable Setup 


WRITE CYCLE TIMING DIAGRAM 


a | 


mi 
iw) 


OD 


DATA 1/O 


R/W 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3 — Ic SUPPLY CURRENT 
vs Voc SUPPLY VOLTAGE 


loc, SUPPLY CURRENT (mA) 


Benes Ni lodlicse lee! 


lon, OUTPUT SOURCE CURRENT (mA) 


NORMALIZED ACCESS TIME 


Real ea Ne eee a 
fe SNS eles 


Voc: SUPPLY VOLTAGE (V) 


Fig. 6 — Ig), OUTPUT SOURCE CURRENT 
vs Voy OUTPUT HIGH VOLTAGE 


Von, OUTPUT HIGH VOLTAGE (V) 


Fig.9 -NORMALIZED ACCESS TIME 
vs Voc SUPPLY VOLTAGE 


| 
x 
ee 
4 


Fig. 4 — Ing SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 


loc, SUPPLY CURRENT (mA) 


oe aleealpeaes cle thes 
ee 2eeeS 
Ree Sees 
cet cess 


40 60 80 100 
T,, AMBIENT TEMPERATURE (°C) 
@ 


Fig. 7 — Voyy OUTPUT VOLTAGE 

vs Viy INPUT VOLTAGE 

gel lee Poe) 
eee 


Vec 


Vout: OUTPUT VOLTAGE (V) 


Vin» INPUT VOLTAGE (V) 


Fig.10— NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERATURE 


(ee i 
ree in 

Peoria 
ia i od 
CECE er 
a i a DD a 
P= ame eae 
Pees eee 


eVects fal eles 
0 80 


2 40 60 100 
Ty, AMBIENT TEMPERATURE (°C) 
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N 
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° 


NORMALIZED ACCESS TIME 
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Ke] 


Oo 
[oe] 
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lo, OUTPUT SINK CURRENT (mA) 


Fig.8—V,_4 INPUT THRESHOLD VOLTAGE 


Vitu: INPUT THRESHOLD VOLTAGE (Vv) 


NORMALIZED ACCESS TIME 


Mn 


FUJITSU 
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Fig. 5— Io, OUTPUT SINK CURRENT 


0.2 03 04 
Vo.» OUTPUT LOW VOLTAGE (Vv) 


vs AMBIENT TEMPERATURE 


0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig.11— NORMALIZED ACCESS TIME 
vs C,; LOAD CAPACITANCE 


T,=25°C 


200 400 600 
C,, LOAD CAPACITANCE (pF) 
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O 
” 
= 
® 
3 
oO 
on 
= 
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PACKAGE DIMENSIONS 


18-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP 18-D) 


eae 0°~9° 
278 (7.06) 290 (7.37) 
.298 (7.57) 310 (7.87) 


890 (22.61) 008 (0.20) 
910 (23.11) 012 (0.30) 


087 (2.21) MAX 


.075 (1.91) 
.095 (2.41) 


Pt 


.200 (5.08) MAX 


.120 (3.05) 
.140 (3.56) 


.020(0.51) 
.050(1.27) 


090 (2.29) 
.110 (2.79) 


042 (1.07) 
~ 062 (1.58) 


.023(0.58) 
.800 (20.32) REF 


.032 (0.81)REF 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specification. 
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1024 BIT STATIC MOS RANDOM ACCESS MEMORY 


@ 1024 words by 1 bit static MOS ® Simple memory expansion — 
RAM chip select input 

@ No clocks or refreshing required @ Low power dissipation — typically 

@ Fast access time — 450 ns 150 mW 

© Single +5V supply voltage @ Full on-chip address decode 

© TTL compatible input and output @ All inputs have protection against 

static charge 
@ Three-state output — OR-tie 


® N-channel silicon gate MOS 


capability technology 


ABSOLUTE MAXIMUM RATINGS (See Note) 


ee ee 
: 


Note: Stress above those listed in ABSOLUTE MAXIMUM RATINGS may cause 
permanent damage to the device. This is a stress rating only and functional 
operation of the device at these or at any other condition above those 
indicated in the operational sections of this specification is not implied. 
Exposure to maximum rating conditions for extended periods may affect 
device reliability. 
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PIN ASSIGNMENT 


A7 

Ag 

Ag 

cs 

DATA OUT 
DATA IN 
Vcc 


GND 


‘<i 
FUJITSU 


aii MB 8102 


FIG. 1-BLOCK DIAGRAM 


ROW 32 X 32 
DECODER CELL ARRAY 


1/0 CONTROL P- 
INPUT 
DATA 
CONTROL 
COLUMN 
Rt 
rrr e 


; 
A 


RECOMMENDED OPERATING CONDITIONS 


(1) D.C. 
Ta =0°C to +70°C 


Cremer | Oe oe 
moons |e | ws | se | wm 
nO 
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(2) A.C. 
Ta =0°C to +70°C 


| Read Cycle 


Write Cycle 


ELECTRICAL CHARACTERISTICS 


(1) D.C. 
Ta = 0°C to +70°C 


[ene Sm [enw [on [oe [me 
Se 10 WN 


Output Leakage Current 'LOH Vour= 24Vt0 Vcc ft fe pe 
eee 
Output Leakage Current ILOL oe ay 


All Input = Vee 
Ta = 25°C 
DouT Open 


Power Supply Current 


All Input = Vcc 
Ta = o°C 
DouT Open 


Power Supply Current 


Output Low Voitage 


MA 
FUJITSU 


cin MB 8102 


(2) A.C.* 
Ta = 0°C to +70°C 


rie ce baa 


Previous Read Data Valid with Respect to 
Address Change ‘OH1 
Previous Read Data Valid with Respect to 

; tOH2 
Chip Select 


*Input Pulse Levels: O0.8V to 2.0V 
Input Rise and Fall Times: 10 ns 
Timing Measurement Input: 1.5V 
Reference Levels Output: 0.8V and 2.0V 
Output Load: 1 TTL Gate and C; = 100 pF 


(3) CAPACITANCE 
(Periodically Sampled), T, = 25 C, f = 1 MHz 


CIN1 Vin = OV 


CIN2 Vin = OV 
Output Capacitance CouT Vout = OV 
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TIMING DIAGRAM 
WRITE CYCLE 


twc 


ADDRESS 


tpw 


DATA STABLE 


READ CYCLE 


tRC 


a 


4 DATA VALID 
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Vou (V) 


Vout (V) 


"i 
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TYPICAL CHARACTERISTICS CURVES 


FIG. 2 — SUPPLY CURRENT FIG. 3 — SUPPLY CURRENT 
VS. AMBIENT TEMPERATURE VS. SUPPLY VOLTAGE 


lec (mA) 


20 30 40 50 60 70 0 1 2 3 4 5 
Ta (°C) 


FIG. 5 — INPUT VOLTAGE FIG. 6 — OUTPUT SINK CURRENT 
VS. OUTPUT VOLTAGE VS. OUTPUT VOLTAGE 


lot, (mA) 


Tacc (ns) 


FIG. 8 — OUTPUT VOLTAGE FIG. 9 — INPUT CURRENT 
VS. OUTPUT SOURCE CURRENT VS. INPUT VOLTAGE 


lon (mA) 
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FIG. 4 — OUTPUT CURRENT 
VS. OUTPUT VOLTAGE 
(NON SELECT) 


lout (mA) 


-1 O 1 2 


3.4 5 6 
Vout (V) 


FIG. 7 —- ACCESS TIME 
VS. LOAD CAPACITANCE 


100 200 300 400 500 600: 
C_ (pF) 


FIG. 10 — ACCESS TIME 
VS. AMBIENT TEMPERATURE 


Vcc = 4.75V 
C. = 100 pF 


IVOH = 2.0V 
'VoL = 0.8V 


10 20 30 40 50 60 70 
Ta (°C) 


PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP16-A) 


R .040 (1.0) REF 


| eotr9.30) 
£800 (20.32) 


050 (1.27) MAX 


I|- 


070 (1.78) 
088 (2.24) 


07) 
) 


58 
29 


90 (2. 
(2. 


.015 (0.38) 
.023 (0.58) 


sok .160 (4.06) MAX 


a SE 
020 (0.51) | .120 (3.05) 
.043 (1.10) |.140 (3.56) 


) 
29) a 932 (0.81) 
700 (17.78) REF 
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.290 (7.37) 
.310 (7.87) 


.008 (0.20) 
.012 (0.30) 


Dimensions in 
inches (millimeters) 


SOLOW BW SOW 


IMM III| MOS 1024-BIT 
FUJITSU STATIC RANDOM 
mJy ““CRSS MEMORY 


1024-BIT STATIC RANDOM ACCESS MEMORY 
WITH COMMON DATA 1/O 


The Fujitsu MB 8112 is a 256 word by 
4-bit static random access memory 
fabricated using N-channel silicon gate 
MOS technology. Common input/ 
output pins are provided. All devices 
are fully compatible with TTL logic 
families in all respects: inputs, outputs, 
and the use of a single +5V DC supply. 
For ease of use, chip enable (CE) 
permits the selection of an individual _—, 
package when outputs are OR-tied. All © Chip enable (CE) lead for simplified 
devices offer the advantages of low memory expansion 


power dissipation, low cost, and high ® Standard 16-pin DIP package 


performance. : ; : 
@ Pin compatible with the 2112 


@ Fast access time: 
250 ns max. (MB 8112E) 
450 ns max. (MB 8112N) 


Single +5V DC supply voltage 
Common data input and output 


TTL compatible inputs and outputs 


Three-state output with OR-tie 
capability 


@ 256 words x 4-bits organization 


@ Static operation: no clocks or 
refresh required 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Output Voltage VOUT V 
Storage Temperature ~65 to +150 =C 
Femin fe f9 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to 
the conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods 
may affect device reliability. 
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MB 8112N/E 


CASE DIP16-A 
CERAMIC PACKAGE 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high 
impedance circuit. 


hn 


FUJITSU 


A! MMB SITQ2NVE 
Fig. 1 — MB 8112 BLOCK DIAGRAM 
Ago—— ba 
AI baal CELL ARRAY 
A,°0———}"S_|_ ROW SELECT Cette 
A3 ae 
Ag Pa 


1/0, Oo 
COLUMN 1/0 CIRCUITS 
1/020 
INPUT DATA 

CONTROL COLUMN SELECT 

1/030 
oe NW 
As Ae ‘Aq 


CAPACITANCE (7,=28°C, f=1MHz) 


Parameter 
input Capacitance (V,,,=O0V) 
1/O Capacitance (V jo = OV) 
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RECOMMENDED OPERATING CONDITIONS 


(Referenced to Vgc) 


Parameter 


Supply Voltage 


Input Low Voltage 


Input High Voltage 


STATIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 


Input Leakage Current (Vj = OV to 5.25V) 


I/O Leakage Current (CE=2.2V, V,, =4.0V) 


\/O Leakage Current (CE=2.2V, V 70 =0.45V) 


Power Supply Current (Vij =5.25V, |, ,.>=0mA, T, = 0°C) 


Output Low Voltage (I,, = 2mA) 


Output High Voltage (1,,,=-150uA) 


Fig. 2 -—- DYNAMIC TEST CONDITIONS 


Input Pulse Lavels: 0.65V to 2.2V 
Input Pulse Rise and Fall Time: 10ns 


Timing Measurement Reference Levels Input: 1.5V 
Output: 0.8V and 2.0V 


Output Load: 1 TTL Gate and C, =100pF 
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DYNAMIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
READ CYCLE 


| MB 8112N MB 8112E 


Parameter Symbol 
Read Cycle tre 
Address Access Time tacc 
Chip Enable to Output tco 
Chip Enable to Output Disable Time a! 
Previous Read Data Valid after Change of Address tai | 40 


READ CYCLE TIMING DIAGRAM 


tec 


ADDRESS 


DATA 
DATA 1/0 Le HIGH Z VALID a HIGH Z 
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WRITE CYCLE #1 


MB 8112N MB 8112E 
Parameter Symbol — |. 


Address to Write Setup 


Data Setup Time i 
Write Pulse Width twp 250 180 


Chip Enable Setup Time tes | 0 0 
Chip Enable Hold Time ton 0 0 
Write Recovery Time twri 50 0 Pf dons | 
eae a aa ee ana 
Chip Enable to Write Setup Time - t 250 | 180 = ns 
a cere sate es ee 


WRITE CYCLE #1 TIMING DIAGRAM 


ea eee ie 


tes1 tow1 tcH1 
CE 
RW aa 
tawt twp1 twrt 
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WRITE CYCLE #2 


MB 8112N MB 8112E | 
Parameter Symbol Unit | 
Min Typ | Max Min Typ Max | 
| | 
Address to Write Setup tawe 100 p20 | || ones | 


Write to Output Disable Time two 150 
Data Hold Time tone 50 
Write Recovery Time 


Chip Enable Setup Time 


Chip Enable Hold Time 


WRITE CYCLE #2 TIMING DIAGRAM 


ADDRESS 


DATA 1/0 
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TYPICAL CHARACTERISTICS CURVES 


loc, SUPPLY CURRENT (mA) 


IoH, OUTPUT SOURCE CURRENT (mA) 


NORMALIZED ACCESS TIME 


Fig. 3 — Igg SUPPLY CURRENT Fig. 4 — loc SUPPLY CURRENT 
vs Vac SUPPLY VOLTAGE vs AMBIENT TEMPERATURE 


“Vec= 5 25V . 


loc, SUPPLY CURRENT (mA) 


0 20 40 60 80 100 


Vec: SUPPLY VOLTAGE (V) T,, AMBIENT TEMPERATURE (Cc) 
Fig. 6 —15,, OUTPUT SOURCE CURRENT Fig. 7 — Voy7 OUTPUT VOLTAGE 
vs rot OUTPUT HIGH VOLTAGE vs Vin, INPUT VOLTAGE 


Vout, OUTPUT VOLTAGE (V) 


Voy, OUTPUT HIGH VOLTAGE (V) Vin, INPUT VOLTAGE (V) 
Fig. 9 -NORMALIZED ACCESS TIME Fig.10—NORMALIZED ACCESS TIME 
vs Voc SUPPLY VOLTAGE vs AMBIENT TEMPERATURE 


NORMALIZED ACCESS TIME 


20 40 60 80 100 
Vec, SUPPLY VOLTAGE (V) T,, AMBIENT TEMPERATURE (°C) 
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Fig.5—I5, OUTPUT SINK CURRENT 
vs Vo, OUTPUT LOW VOLTAGE 


lo, OUTPUT SINK CURRENT (mA) 


VoL, OUTPUT LOW VOLTAGE (v) 


Fig.8—V,74!NPUT THRESHOLD VOLTAGE 
vs AMBIENT TEMPERATURE 


itu: INPUT THRESHOLD VOLTAGE (V) 


Ta, AMBIENT TEMPERATURE (°C) 


Fig.11— NORMALIZED ACCESS TIME 
vs C, LOAD CAPACITANCE 


fered ele Med Aleedlo 


NORMALIZED ACCESS TIME 


C,,, LOAD CAPACITANCE (pF) 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP 16-A) 


R .040 (1 0) REF 


.287 (7 29) .290 (7.37) 
.299 (7 59) 310 (7.87) 


L 760 (19.30) al 008 (0.20) 
800 (20 32) 


inches (millimeters) 


012 (0.30) 
- 050 (1.27) MAX 
070 (1.78) | 
088 aa | 160 (406) MAX 
042 (1.07) 020 (0 51) | 120 (3 05) 
062 (1.58) 043 (1 10) | 140 (3 56) 
090 (2.29) es 032(0 81) 
110 (2.79) REF 
bie oan .700 (17.78) REF 
.023 (0.58) Dimensions in 
| 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction pur- 
poses is not necessarily given. The information has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such in- 
formation does not convey to the purchaser of the semiconductor 
devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specification. 
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NN ACCESS MEMORY 


1024-BIT HIGH-SPEED STATIC RANDOM ACCESS MEMORY 


The Fujitsu MBM 2115/25 is a series 
of fully decoded 1024-bit static ran- 
dom access memories, each with 
1024-word by 1-bit organization. 

All devices are fully compatible with 
TTL logic families, featuring suitable 
output, inputs, and the use of a single 
+5 VDC power supply. MBM 2115/25 
devices are fabricated with N-channel 
silicon gate MOS technology. With 
this process, design and production 

of high-speed MOS RAMs with per- 
formance comparable with bipolar 
RAMs is ensured. And all devices offer 
the advantages of low power dissipa- 
tion and reduced cost. All devices are 
capable of driving bus-organized 
systems. : 


@ 1024 words x 1 bit organization 


@ Fast access time: 


70 ns max.(MBM 2115H/25H) 
90 ns max.(MBM 2115E/25E) 
120 ns max.(MBM 2115N/25N) 


@ 35 ns(max.) chip select time 


® TTL outputs and inputs: 


Open drain output (MBM 2115) 
Three-state output 
(MBM 2125) 


@ Single +5 VDC supply voltage 
@ Low power dissipation 


@ All inputs protected against static 


charge 


CS (Chip Select) lead for simplified 
memory expansion 


ABSOLUTE MAXIMUM RATINGS (See Note) 


a 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 


are exceeded. Functional operation should be restricted to the conditions 
as detailed in the operational sections of this data sheet. Exposure to 


absolute maximum rating conditions for extended periods may affect device 


reliability. 
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CASE DIP16-A 
CERAMIC PACKAGE 


@ Fully decoded 
@ Standard 16-pin DIP package 


@ Pin compatible with the 93415/25 
and interchangeable with the 
2115/25 

PIN ASSIGNMENT 


This device contains circuitry to protect 


the inputs against damage due to high static 


voltages or electric fields. However, it is 


advised that normal precautions be taken to 


avoid application of any voltage higher 
than maximum rated voltages to this high- 
impedance circuit. 


WW SOW 


oo 
= 
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moti =~ MBM 2125N/E/H/Y¥ 


Fig. 1 — MBM 2115/25 BLOCK DIAGRAM 


Word 
Driver 


Sense Amps 
and 
Write 
Drivers 


Dout 


TRUTH TABLE 


INPUTS MBM 21151MBM 2125 aoe 


Address 
Decoder 


Address 
Decoder 


Ago ™ Ag As ~ Ag 


DC AND OPERATING CHARACTERISTICS 


(Ta =0°C ~ 75°C, Vec = +5V +5%, unless otherwise noted.) 


| MBM 2115 Output Low Voltage (lot = 12mA) } Vou | — | 03 | 048 | vi 
MBM 2125 Output Low Voltage (lo. = 7mA) )Vvo2 | — | 03 | 04 | vi 
MBM 2125 Output High Voltage (Ioy = —3.2mA) VoH p24 | — | — [| v | 
Input Low Voltage ViL | — | — | o8 | ov | 
Input High Voltage Vin par} — | — fov . 
MBM 2115 Output Leakage Current (Vout = 4.5V) F tor | — | — | 2 | 

ew 228 Ogu Curee in 21 Vour=O8zAv) | fos | — | — | 

row aaron || : 


MBM 2115N/25N loc 


Power Supply Current 


(Vcc = max.; all inputs = OV) 


MBM 2115H/25H cc 


CAPACITANCE (f= 1 MHz: Vec = +5V: Ta = 25°C) 


Parameter 


Input Lead Capacitance C; 


Output Lead Capacitance 
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AC CHARACTERISTICS 


(Ta = 0°C ~ 75°C, Vcc = +5V + 5%, unless otherwise noted.) 


READ CYCLE (MBM 2115N/E/H) 


Address Access Time 


Chip Select Time tcsa 
Chip Select Recovery Time | tcsr 


MBM 2115N 
Parameter mee) Min 


Write Disable Time 
Write Recovery Time 
Write Pulse Width 


Data Set Up Time Prior 
to Write 


READ CYCLE TIMING DIAGRAM 


MBM 2115E MBM 2115H 


_— 
on) 


3 


WRITE CYCLE TIMING DIAGRAM 


= ” 


tAA 
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mi ~6hMMBM 2125N/E/H/¥ 


READ CYCLE (MBM 2125N/E/H) 


MBM 2125N MBM 2125E MBM 2125H jon 
ax | Unit 


ve [aoe | win | Te | oo 
Te fo : 
-st—[* ls [-[s= 


Le 


MBM 2125E MBM 2125H 


a 
© 


Write Pulse Width 


Data Set Up Time Prior 
to Write 


=) 


Data Hold Time After 
Write 


ot 
Oo 
x 

—_ —_ —_ ND 

o1 or oO oO 


READ CYCLE TIMING DIAGRAM WRITE CYCLE TIMING DIAGRAM 


tas tww tAH 


tcsal- 
H 


tc 
toH 


As 


woe Kom) 


= & 


twR 
HIGH Z HIGH Z 
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Fig. 2—AC TEST CONDITIONS 


Vec 
Input Pulse Levels: OV to 3.5V 
Input Rise and Fall Time: 10 ns Ry 
Timing Measurement Reference Level: 1.5V 
Output Load (MBM 21 15): R, = 33022, R> = 60022, DouTt 
C. = 30pF 
Output Load (MBM 2125): R, =510Q, R, = 3002, -, 
CL = 30pF 2 Cy 
(including scope and jig) 
Fig. 3 — MBM 2125 WRITE ENABLE TO HIGH Z DELAY 
Vcc 
WE 1.5V 
Ry 
Dout 
C 
Dout Ra : 
Output Load: R,; = 750Q 
Dout R, = 50022 
CL = 5pF 


Fig. 4 — MBM 2125 PROPAGATION DELAY FROM CHIP SELECT TO HIGH Z 


Vec 


Ry 


Cc 
R, 7 


Output Load: R; = 750Q 
R, = 5002 
CL = 5pF 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 5.— Icc vs TEMPERATURE 


Fig. 6—I cc VS Vcc 


100 


0 20 40 60 80 100 
Ta (°C) 


Fig. 8 — Vitu VS 
TEMPERATURE 


Fig. 9 - ADDRESS ACCESS 
TIME vs TEMPERATURE 


ae aeeee ae 
Pease 2eae 
ie eny 2seae 
ieee 


leslie | 
pat | | Vcc 4.75v[ | | 
C. =30pF 


“0 20 40 #60 80 
Tap (°C) 


100 


Fig. 12 — Ion VS Von 


10 


Pi AP es eee 

| MBM 2125! \|_ | Vcc = 4.75V 

Ss = ott lt = 
: ca (a 
ce pasecenecer 
oe : Pallas 
ioscan Hele a ieellad 
a os F ele a 

1.5 2.0 0 1 2 3 4 5 


1-92 


low (mA) 


Fig. 7 — lox VS VoL 


BeRee Se teasers 
evans fo 
MBM 2115 Fe ed 

meres PO 
ee? aes aeee 
Rae 2eer agers 
PLL LAT | vce =4.75v 
BE ame 
2 2c eee ae 
Aeneas seeeee 


0 0.2 0.4 0.6 


Fig. 10 - ADDRESS ACCESS 
TIME VS Vcc 


Py ae a ie es Pe 
Do i ie Fa 
an. Sees ee 


ST ES ES ST 


o 
C0) 


x 

ha 

ad CL =30pF 

Beet ee 

Reese cere 

tee eee ea 
5 6 7 


Vcc (V) 


NORMALIZED tan 


© 
co 


Fig. 13 - ADDRESS ACCESS 
TIME vs CAPACITANCE 


eae Aes 
Pan? Zea eee 

| | mem 2125 | | 
ee 


Vec = 4.75V 


Ta = 25°C 


NORMALIZED taa 
Pema eo es 
Sm: Sask 


EaereaN 
fae (ethed 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP16-B) 


w-rsn? 0°~9°? 
R .040 (1.0) REF 
.287 (7.29) .290 (7.37) 
299 (7.59) .310 (7.87) 


8 
| 760 (19.30) | 008 (0.20) 


800 (20.32) 012 (0.30) 


.050 (1.27) MAX 


.070 (1.78) 
088 (2.24) 


042 (1.07) 
062 (1 oy 


90 (2.29) 
110 am et Ae TR 


REF 
015 (0.38) .700 (17.78) 


.023 (0.58) Dimensions in 
inches (millimeters) 


| .160 (4.06) MAX 


020 (0.51) 
.043 (1.10) 


.120 (3.05) 
.140 (3.56) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction 
purposes is not necessarily given. The information has been 
carefully checked and is believed to be entirely reliable. However, 
no responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semicon- 
ductor devices described herein any license under the patent 
rights of Fujitsu Limited or others. Fujitsu Limited reserves the 
right to change device specifications. 
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Ait HIGH SPEED 
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iii 


ACCESS MEMORY 


HIGH SPEED 4096-BIT (1024 X 4) STATIC RANDOM 


MB 8114 


ACCESS MEMORY 
The MB 8114 is a 4096-bit static ® Pin-out compatible to 2114 MOS RAM @© All inputs and outputs have 
random access memory organized as ® Fast access time: protection against static charge 


1024-words by 4 bits using N-channel 
silicon gate MOS technology. It uses 
fully static circuitry throughout and 200 ns max. (MB 8114E) 
therefore requires no clocks or 250 ns max. (MB 8114N) 
refreshing to operate. @ Single +5V power supply 


150 ns max. (MB 8114H) 


‘ ee 
The MB 8114 is designed for memory POM power GissiPatlon 


applications where high performance, @ Common data input and output 
low cost, large bit storage and simple using three-state outputs 
interfacing are required, The MB 8114 @ Standard 18-pin dual-in-line 

is compatible with TTL logic families package 


in all respects: inputs, outputs.and a 
single +5V supply. 


ABSOLUTE MAXIMUM RATINGS (See Note) 


eC 


= 


OE ccilin Minions twit tol 


Note: Stresses above those listed under ABSOLUTE MAXIMUM RATINGS may 
cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or at any other condition 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability. 
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® Completely 


static memory 


PIN ASSIGNMENT 


Ag 
As 
Aa 
A3 
Ao 
A4 
A2 
cs 
GND 


AO TO AQ 
1/01 — 1/04 


Vcc 
A7 
Ag 
Ag 
1/04 
1/02 
103 
1/04 
WE 


v4 
3 
4 
5 
6 
7 
8 
9 


ADDRESS INPUTS 


WRITE ENABLE 
CHIP SELECT 


DATA INPUT/OUTPUT 


IAI 


FUJITSU 
MB 8114. _JIliliiitititit 


Fig. 1 BLOCK DIAGRAM 


Vcc 


Y 


: MEMORY ARRAY 
64 ROWS 

ROW 

SELECT 64 COLUMNS 


— COLUMN 
1/0 CIRCUITS 
a eee 
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DC CHARACTERISTICS 


Voc = 5V + 5%, Ta = 0°C to +70°C 


[toon mt [enon [me [ve | we [or 
Ee 
ES 
Ee 
[meievowe | ww fd] | 


1/O Leakage Current 


1/O Leakage Current 


Power Supply Current 


AC CHARACTERISTICS 


READ CYCLE 
Voc = 5V + 5%, Ta = 0°C to +70°C 


[Ratan Ye 
[owe | 
[Siesin worasie | tk 

= ae 


Chip Select to Output Disable Time 


Previous Read Data Valid After Change of Address 
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WAVEFORM 


READ CYCLE 


INPUT/OUTPUT 


WRITE CYCLE 
Voc = 5V + 5%, Ta = 0°C to +70°C 


ee 
At i iT ee ee 


DW 
fevpsanatastie |e | 
2 ! 
‘DH 


Write Recovery Time 
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WAVEFORM 


WRITE CYCLE 


twc 
twR 
INPUT/OUTPUT DATA IN STABLE 


DYNAMIC CONDITIONS OF TEST 


Input Pulse Levels: 0.8V to +2.2V 

Input Rise and Fall Time: 10 ns 

Timing Measurement Input: 1.5V 
Reference Levels: 1.5V 

Output Load: 1 TTL Gate and C; = 50 pF 


CAPACITANCE 
Ta = 25°C, f= 1 MHz 
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mI UN ERASABLE 


2-BIT READ 

FUJITSU 
ONLY MEMORY 

LL 


MOS 8192-BIT UV ERASABLE AND ELECTRICALLY 
PROGRAMMABLE READ ONLY MEMORY 


The Fujitsu MB 8518 is a high speed 
8192-bit static N-channel MOS 
erasable and electrically reprogram- 
mable read only memory (EROM), It 
is especially well suited for applica- 
tions where rapid turn-around and/or 
bit pattern experimentation are 
important. 


A 24-pin dual-in-line package with a 
transparent lid is used to package the 
MB 8518. The transparent lid allows 
the user to expose the device to 
ultraviolet light in order to erase the 
memory bit pattern previously 
programmed. At the completion of 


technology with single transistor 
stacked gate cells. A pin-for-pin 
equivalent mask programmed ROM, 
the Fujitsu MB 8308, is available for 
large volume requirements. 


@® 1024 words by 8 bits organization, 
fully decoded 


@ Fast programming (typ. 100 sec. 
for all 8192 bits) 


@ Low power requirement (only 
one high-level pulse required) 


@ No clocks required (fully static 
operation) 


@ TTL compatible inputs and outputs 


erasure, a new pattern can then be 


written into the memory. @ Three-state outputs with OR-tie 


capability 
Chip Select (CS) lead for simplified 
memory expansion 


The MB 8518 is fabricated using @ 
N-channel double polysilicon gate 


ABSOLUTE MAXIMUM RATINGS (See Note) 


CT 
Temperature Under Bias -25 to+ 85 


Inputs/Outputs (Except PRG and 
CS/WE) with Respect to Vaz 


—0.3 to +15 V 


VIN2 —0.3 to +20 


Vini-YoutT 


Ww 


a4 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. Functional operation should be restricted to the 
conditions as detailed in the operational sections of this data sheet. 
Exposure to absolute maximum rating conditions for extended periods 


may affect device reliability. 
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MB 8518E/H 


CASE DIP24-A 
CERAMIC PACKAGE 


@ Choice of access times (450 ns or 
650 ns max.) 


@ Standard (+12V and +5V) power 
supplies 


@ Standard 24-pin DIP package 
Interchangeable with Intel 2708 


PIN ASSIGNMENT 


This device contains circuitry to protect the 
inputs against damage due to high static 
voltages or electric fields. However, it is 
advised that normal precautions be taken to 
avoid application of any voltage higher than 
maximum rated voltages to this high- 
impedance circuit. 
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Fig. 1 — MB 8518 BLOCK DIAGRAM 


Chip select & 
Write enable logic 


Data input buf 
& Programming 
control 


Column decoder z= 
64 x 128 
Row decoder Cell matrix 


Function Address 
(Pin No.) 
nput 


aw [am | Por | 


IIIT ATT 
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DC OPERATING CONDITIONS AND CHARACTERISTICS 


(Recommended DC operating conditions and 0 ~ 70°C temperature range unless otherwise noted.) 


RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vss) 


So ve ee 
a a 


Supply Voltage 


Input High Voltage 


Parameter 


Address and Chip Select Input Load Current (V,\=5.25V) hy == po — | 0 | wa 
Vpp Supply Current (All Inputs=V,,,, CS/WE=5V) ce =e 


Vec Supply Current (All Inputs=V,4, CS/WE=5V) 


Veep Supply Current (All Inputs=V,,,, CS/WE=5V) a 


Output Low Voltage (lo,.=1.6mA) 


Output High Voltage (lo>,4,=—1mA) 
Power Dissipation (T,=70 C) ax 


*Note: Typical values are measured at nominal voltage and Ty =25°C; max. values at Ta=0° C; 


CAPACITANCE (1,=25°c: f=1MHz) 


"cnn 
FUJITSU 


“anil MB 8518E/H 


Fig. 2 - DYNAMIC TEST CONDITIONS 


Input Pulse Levels: 0.65V to 3.0V 

Input Rise and Fall Time: =20ns 

Timing Measurement Reference Levels: 0.8V and 2.8V for inputs 
0.8V and 2.4V for outputs 

Output Load: 1 TTL gate and C, =100pF 


DYNAMIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 
rai 8518E MB 8518H 
Parameter Symbol Unit 
Tye | Max | Min | Typ | Max 
prs un Oo Ses Coee 
Chip Select to Output Delay tc | — | 
Chip Deselect to Output Float tor | 0 | 120 po | 120 


Address to Output Hold 


DF 
tes* 


*Note: tacc=tcs + tco at tcs > 330ns, and tacc= 450ns (max.) at tes S 330ns. 


Chip Select Delay 


OPERATION TIMING DIAGRAM 


tes tco ——toH 


tacc 


Data Out Data Out Invalid ies | Data Out Floating 


Don’t Care 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3 — NORMALIZED ACCESS TIME 
vs Vpp SUPPLY VOLTAGE 


Fig. 4 — NORMALIZED ACCESS TIME 
vs Vcc SUPPLY VOLTAGE 


1.2 1.2 


Ta =25°C 
Vcec=5V 
Ve g=—5V 
C, =100pF 


—_ 
. 
—_ 
. 


NORMALIZED ACCESS TIME 
NORMALIZED ACCESS TIME 


0.8 0.8 


10 2-11 12 13 14 15 
Vpp, SUPPLY VOLTAGE (V) 


Fig. 5 — NORMALIZED ACCESS TIME 
vs Vag SUPPLY VOLTAGE 
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aren ie 
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Vep, SUPPLY VOLTAGE (V) 


Fig. 6 — NORMALIZED ACCESS TIME 
vs AMBIENT TEMPERATURE 


1.2 
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. 


ei eNom stay 
. fleet ol yee ey 
Ve_p=—5V 


NORMALIZED ACCESS TIME 
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BIg el ws 
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Ta, AMBIENT TEMPERATURE (°C) 
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Fig. 7 — NORMALIZED ACCESS TIME 
vs C,; LOAD CAPACITANCE 


-_ 
. 


NORMALIZED ACCESS TIME 


0 100 200 300 400 500 
C,_, LOAD CAPACITANCE (pF) 
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Fig. 8 — Ipp SUPPLY CURRENT 
vs Vpp SUPPLY VOLTAGE 
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Fig. 10 — Ig3 SUPPLY CURRENT 
vs Vag SUPPLY VOLTAGE 


Vec=5V 


| | lesiwe-sv 
a 


lag, SUPPLY CURRENT (mA) 


Vgpg, SUPPLY VOLTAGE (Vv) 


Fig. 12 — lo, OUTPUT SINK CURRENT 
vs Vo, OUTPUT LOW VOLTAGE 


lo, OUTPUT SINK CURRENT (mA) 


0 0.2 0.4 0.6 0.8 1.0 
Vo_, OUTPUT LOW VOLTAGE (V) 
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Fig. 9 — Icc SUPPLY CURRENT 
vs Vec SUPPLY VOLTAGE 
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Fig. 13 — NORMALIZED SUPPLY CURRENT 
vs AMBIENT TEMPERATURE 
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PROGRAMMING/ERASING INFORMATION 


MEMORY CELL DESCRIPTION 


The MB 8518 is fabricated using a 
single-transistor stacked gate cell con- 
struction, implemented via double- 
layer polysilicon technology. The in- 
dividual cells consist of a bottom 
floating gate and a top select gate (see 
Fig. 14). The top gate is connected to 
the row decoder, while the floating 
gate is used for charge storage. The cell 
is programmed by the injection of high 
energy electrons through the oxide 
and onto the floating gate. The pres- 
ence of the charge on the floating gate 
causes a shift in the cell threshold 
(refer to Fig. 15). In the initial state, 
the cell has a low threshold (V +44;) 
which will enable the transistor to 
be turned on when the cell is selected 
(via the top select gate). Programming 
shifts the threshold to a higher level 
(VtHo), thus preventing the cell tran- 
sistor from turning On when selected. 
The status of the cell (i.e., whether 
programmed or not) can be determined 
by examining its state at the sense 
threshold (V+ys), as indicated by the 
dotted line in Fig. 15. 


PROGRAMMING 


Initially, and after each erasure, all 
bits are in the ‘‘1”’ (output high) state. 
Information is stored by programming 
a “0” into each desired bit location. 
Address and supply voltage (Vpp, 
Vcc, Veep and Vgs) input levels used 
in the read mode of operation are also 
applicable in the programming mode. 
For programming operation, the cir- 
cuit is set up by applying +12V to 
the CS/WE lead (pin 20). The word 
address is then selected in the same 
manner as in the read mode, with data 
to be programmed applied 8 bits in 
parallel to the data lines (0,;~QOg). 
After address and data set up, one 
program pulse (Vp) per address is ap- 
plied to the Program input (pin 18). 
One pass through all addresses to be 
programmed is defined as a program 
loop. The number of loops required 
(N) is a function of the program pulse 
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Fig. 14 — MEMORY CELL 
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Fig. 15 — MEMORY CELL THRESHOLD SHIFT 
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width (tpy) according to the formula 
N x tpw = 100 msec. For program- 
ming verification, program loops and 
read loops may be alternated as shown 
in ‘’Read/Program/Read_ Transitions 
Diagram’’ on page 10. 


During programming, the selected row 
and column lines are pulsed to approx- 
imately 22 volts, and the floating gate 
is charged (as described previously). It 
is the presence of these 22V pulses on 
the interconnected gates that leads to 
the requirement that a// addresses must 
be programmed sequentially, program- 
ming of single words or small blocks 
of words is not allowed, as transients 


1-105 


may be generated that could partially 
alter the charge state of cells not 
being programmed. 


ERASING 


The MB 8518 can be erased by ex- 
posure to high-intensity, shortwave 
ultraviolet light at a wavelength of 
2537A. The recommended integrated 
dosage (UV intensity x exposure time) 
is 10Wsec./cm?. Normally, commercial 
ultraviolet lamps should be used with- 
out shortwave filters, with the device 
to be erased placed one inch (2 to 3cm) 
away from the lamp tube. It is suggest- 
ed that a guard band of 3~4 times the 

(cont.) 
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PROGRAMMING/ERASING INFORMATION (continued) 


minimum required period for erasure 
be used, the minimum period being the 
time which appears to erase all bits. 
The guard band will ensure erasure at 
temperature and voltage extremes. Typ- 
ical guard band erase times for various 
UV source power ratings are: typically 
10 minutes for 12,000uW/cm?; typi- 
cally 30 minutes for 6,000UW/cm?. 


SUPPLEMENTARY INFORMATION 


Programming can be performed in ac- 
cordance with the procedure described 
in ““Programming’’ on page 7. A recom- 
mended circuit for programming pulse 
generation is shown in Fig. 16. The pro- 
gram pulse high voltage (Vp,,) source 
must sink more than 20mA, and the 


program pulse low voltage (Vp, ) source 
should drive more than 8mA. 


The width of the program pulse can 
vary anywhere from 0.1 to 1.0 msec. 
The number of loops (N) can vary 
from a minimum of 100 (tpw=1.0 
msec.) to a maximum of more than 
1,000 (tpyw=0.1 msec.), depending on 
the value selected for tpy. Remember, 
however, there must be “N” successive 
loops through all 1024 addresses. It is 
incorrect to apply ““N” program pulses 
to one address, change to the next 
address, and again apply “N” program 
pulses. 


With reference to the timing diagram, 
optimum or more efficient program- 


ming is achieved when: 
tess = tas =tps = 10 usec. 
tpw = 1.0 msec. 
tan =toH = 1.0 usec. 
ter =tpre = 0.5 usec. 
Thus the time for one address is: 
tas t+ ter + tew t+ ter t+ tan = 
1.012 msec. 
For 100 loops and 1024 addresses, 
the total time to program an entire 
device will be: 
1.012 msec./address x 100 loops x 
1024 addresses = 103.6 sec. 


Note that the program pulse duty 
cycle is approximately 99%. Regard- 
less of the length of the program pulse, 
the requirement for making successive 
passes through all addresses cannot 
be eliminated. 


Fig. 16 — SAMPLE PROGRAM PULSE DRIVER CIRCUIT 
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STATIC SPECIFICATIONS (T, =25°C, Vpp=12V+5%, Voc=5V+5%, Vss=0V, Vgg=—5V+5%) 


Input Low Voltage for Address and Data 


Address and Data Input Load Current 
(Vin =5.25V, CS/WE=11.4V) 


Vop Supply Current 
(All Inputs=Vj4,, PRG=Vp,, CS/WE=11.4V) 


Vee Supply Current (All Inputs=V,,,, CS/WE=11.4V) 


Program Pulse Source Current 


Program Pulse Sink Current 


H 
Program Pulse Low Voltage 


Program Pulse High Voltage 
Program Pulse Height 


DYNAMIC SPECIFICATIONS (T,=25°C) 


. 
” 
Ss 
@ 
3 
Q 
oO 
— N 


Parameter 
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PROGRAMMING/ERASING INFORMATION (continued) 


PROGRAM MODE TIMING DIAGRAM 


——__________________---_—__—- One Program Loop | 


Address 


Data Input 


VePH 
Program 


VeL 


READ/PROGRAM/READ TRANSITIONS DIAGRAM 


Read Loop ——____—___—__——_- Program Loop —————___________»]-=1.____ Read Loop 


Address 


Program 


Data 1/O i i i | 
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PACKAGE DIMENSIONS 


24-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP24-14) 


R .025 (0.64) REF 


.578 (14.68) -590 (14.99) 
598 (15.19) -610 (15.49) 


1.186 (30.12) 008 (0.20 
1.214 (30.84) 012 Es 


035 (0.89) 
.055 (1.40) 


068 (1.73) 
092 (2.34) } .200 (5.08) MAX 


.120 (3.05) 
.140 (3.56) 


.090 (2.29) | 2 | ___-036 (0.91) -040 (1.02) 
.110 (2.79) a .044 (1.12) .O60 (1.52) 


.015 (0.38) 1.100 (27.94) REF Dimensions in 
.023 (0.58) inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction 
purposes is not necessarily given. The information herein has been 
carefully checked and is believed to be entirely reliable. However, 
no responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semiconduc- 
tor devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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MOS 8192-BIT MASK PROGRAMMED READ ONLY MEMORY 


MB 8308 devices and other 3-state 
components. 


The Fujitsu MB 8308 is a high per- 
formance 8192-bit static N-channel 
MOS mask-programmed read only 
memory (ROM). The memory is 
organized as 1024 words by 8 bits — 
a feature which simplifies the design 
of small memory systems, permitting 
incremental memory sizes as small e 
as 1024 words. 


@ 1024 words by 8 bits organization 


® Choice of high speed access times 
(250 ns or 450 ns max.) 


Two fully programmable chip select 
inputs 


; @ Low capacitance inputs for simpli- 
The fast access time allows the ROM fied driving 
to service high performance micro- 


hale e 
computer applications without stalling Logic voltage levels compatible to 


the processor. Two chip select input TTL 

signals are logically ANDed together to @ 3-state output buffers for simplified 
provide control of the output buffers. expansion 

As chip select polarity can be customer @ Standard (+12V and +5V) power 
specified, addressing of 4 memory supplies 

chips without external gating is a 

possible. The outputs of unselected be ht silicon gate MOS tech- 


chips are turned off and assume a 
high-impedance state, enabling them e 
to be OR-wired with additional 


Mask-programmed version of 
Fujitsu MB 8518 EROM 


ABSOLUTE MAXIMUM RATINGS (See Note) 


ee 
7 Temperature Under Bias iil —25 to +85 °c 
Storage Temperature -65 to +150 Pe 


Vin» Vout -0.3 to +20 


fewoupan |e 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded, Functional operation should be restricted to the conditions 
as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect 
device reliability. 


Voltage on Any Pin with Respect 
' to VBB 
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CASE DIP24-B 
CERAMIC PACKAGE 


@® Direct plug-in replacement for Intel 


8308/2308 
PIN ASSIGNMENT 


This device contains circuitry to protect 
the inputs against damage due to high 
static voltages or electric fields. However, 

it is advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to this 
high-impedance circuit. 


RECOMMENDED 


(Referenced to Vss) 


OPERATING CONDITIONS 


oa iN 
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Supply Voltage 


Supply Voltage 


Supply Voltage 


Parameter 


Operating ‘| 
Unit Temperature 
V 


Supply Voltage 


—| 0 Cto+70°C 


| Input High Voltage 


a 


Input Low Voltage 


STATIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


Parameter 


Input Leakage Current (Vi, = 5.25V) 


Output Leakage Current (Chip deselected) 


Output High Voltage (loy = —4.0 mA) 
Output High Voltage (loy = —1.0 mA) 


———— 


Output Low Voltage (Io, = 2.0 mA) 


Vec Supply Current 
Vpop Supply Current 


Veg Supply Current 


Power Dissipation 


CAPACITANCE (1, = 25°C; = 1 MHz; Veg =—5V: Vop, Vec and all other pins tied to Vsg.) 


Parameter 


Input Capacitance 


Output Capacitance 


Symbo! 


Ga 
ai 


Cout 
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Min 


Typ 
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Fig. 1 — DYNAMIC TEST CONDITIONS 


Input Pulse Levels: 0.8V to 2.4V | 
Input Rise and Fall Time: 20ns | 
Timing Measurement Reference Levels: 1.0V and 2.0V for inputs C | 


0.8V and 2.4V for outputs 
1 TTL gate and C, = 100pF = 


Output Load: 


DYNAMIC CHARACTERISTICS 


(Recommended operating conditions unless otherwise noted.) 


> 
MB 8308N MB 8308E 
Parameter 


nea | 


Address to Output Delay 


pene Select to Output Delay 


Chip Select to Output Data Float 


Output Data Hold T 


OPERATION TIMING DIAGRAM 


tacc 


| 
tor 


Data Out DATA OUT —s INVA DATA OUT 
FLOATING rN AEID MerIO — FLOATING 


y 
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Fig. 2 — MB 8308 BLOCK DIAGRAM 
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TYPICAL CHARACTERISTICS CURVES 


Fig. 3 — lo, OUTPUT LOW CURRENT 
vs Vo, OUTPUT LOW VOLTAGE 


Fig. 4 — lo OUTPUT HIGH CURRENT 
vs Voy OUTPUT HIGH VOLTAGE 


loH, OUTPUT HIGH CURRENT (mA) 


lo_, OUTPUT LOW CURRENT (mA) 


0 0.1 0.2 0.3 0.4 0.5 
Von, OUTPUT HIGH VOLTAGE (Vv) 
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Fig. 5 — lo, OUTPUT LOW CURRENT Fig. 6 — loy OUTPUT HIGH CURRENT 
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PROGRAMMING INFORMATION 


The Fujitsu MB 8308 is factory-pro- 
grammed utilizing a metal mask design- 
ed to the customer’s specifications. 
Data for MB 8308 programming is 
normally submitted on punch cards or 
paper tape, following the procedures 
outlined below (note that in the ex- 
amples given, positive logic convention 
is used). A printout of the truth table 
should be supplied with the order. 


CHIP SELECT OPTION 

There are two chip select pins (CS, /CS, 
and CS,/CS,) on the MB 8308. The 
input code for these pins is a customer 
option to be specified according to the 
chip select truth table on this page. 


ADDRESS/DATA FORMAT 

The MB 8308 has 1024 address loca- 
tions, each address containing 8 data 
bits (either logic ‘’1’’ or logic ‘‘0"’). The 
data to be programmed in each address 
location is provided by the customer in 
the form of two hexadecimal digits 
per address followed by a separation 
notation consisting of either a blank 
for punch cards or a decimal point 
(‘."') for paper tape. The first hexa- 
decimal digit corresponds to bits 5 to 8 
for the address, while the second hexa- 
decimal digit corresponds to bits 1 to 
4. The addréss of the 8 bits to be pro- 
grammed is assigned using three hexa- 
decimal digits for punch cards and four 
hexadecimal digits for paper tape. If 
an address ts not selected, the 8 bits in 
that address are considered to be posi- 
tive logic ‘’0’s”’. 

PUNCH CARD FORMAT 

80-column Hollerith cards should be 
used, punched with an IBM 026/029 
keypunch or equivalent. The first card 
is a title card, the second is for defining 
the chip select option desired, and the 
remaining 64 cards are for defining the 
bit pattern to be programmed for all 
1024 addresses. 

The format used requires only 64 cards 
for defining the data to be program- 
med. Each of the data cards contains 


the 8 bits of data for each of 16 address 


locations. The 16 address locations in- 
clude the address punched in columns 
21~23 of the card and the next fifteen 
sequential locations. The address is de- 
fined by a 3-digit hexadecimal number 
and must be OOO (the first address in 
memory) or one of any multiple of 16 
up to 3FO (the last address in memory 
minus 15, or decimal number 1,008). 
In other words, all data is handled in 
blocks of 16 addresses, with the first 
address for each block being one of 64 
possibilities; 1.e., O, 16, 32, 48, 64, 
80,... 1008. If any block of 16 ad- 
dresses is left out of the punch card 


CHIP SELECT TRUTH TABLE 


‘icici 
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deck, all the data in those addresses 
will be automatically masked as zeroes. 


Data is punched in columns 30~76, 
starting with the 8 bits of data associ- 
ated with the address tn columns 21~ 
23 of the card; this is continued for the 
next fifteen address locations. Each 8 
bits of data for the address are punched 
In two adjacent columns as any two-dig- 
it hexadecimal number from OO (binary 
O0000000) to FF (binary 11111111). 
Be sure to leave a blank space between 
each two-digit data input hexadecimal 
number entered (i.e., columns 32, 35, 
etc.). 


i | 2 
CHIP SELECT SELECTED 
a pe ee DESELECTED 
|___ NUMBER CS, /CS, cS,/CS, 
0 9) e) 0 01, 10, 11 
0 1 0 1 00, 10, 11 
1 0 1 ) 00, O01, 11 
See eee. sotel te fo 1 0, OT, 10 | 


PUNCH CARD DEFINITION TABLE 


Title Card 
Columns I~ 9 Blank 
Columns 10~ 29 
Any alpha-numeric characters 
Columns 30~31 Blank 
Columns 32 ~ 37 
Columns 38~ 80 Blank 
Chip Select Card 
Columns 1~ 30 Blank 
Columns 31, 33 
Columns 32,34 ~ 80 Blank 
Data Cards 
Columns 1~ 20 Blank 
Columns 21~ 23 
Columns 24 ~ 29 Blank 
Columns 30~ 76 
Columns 77~ 80 Blank 
nee 


Customer’s name, ROM pattern number, etc. 


Punch a right-justified decimal number to indicate the 
total number of bit ‘’1’s’’ in the data field of the ROM. 
The maximum number is 8192. The chip select code 
bits are not included in this number. Note that this is 
an optional check, and the card field may be left blank. 


Chip select numbers (00, 01, 10, or 11) 


Address. A hexadecimal number between 000 and 3FO 
is entered. Note that column 23 is always zero. 


Data. Two columns per address starting with the 8 
bits of data for the address punched in columns 21~ 
23 are entered. Each 8 bits of data is coded as a hexa- 
decimal number, 00 through FF. Leave a blank be- 
tween each two-digit hexadecimal number. 
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PAPER TAPE FORMAT 

Punched paper tape may be utilized to 
provide memory data information. Ei- 
ther an 8-bit ASCII code or ISO code 
with even parity can be used, with the 
tape format identical to that used for 
punch cards. Thus, the tape will have a 
title section, a chip select section and a 
data section. However, the chip select 
section should be coded last on the 
paper tape. Also, there is no data check 
total, as provided on the title punch 
card (columns 32~37). 


Title Section— Up to 20 alpha-numeric 
characters are permitted. The first entry 
s ‘“$"’ and the last is “LF” (line feed). 


Data Section— Type ‘#’ before an 
address and “,”’ after an address. As 


with the punch cards, up to 64 ad- 
dresses may be usec. The address is 
defined by a four-digit hexadecimal 
number which must be 0000 or any 
multiple of 16 up to O3FO. Data num- 
bers follow the address, and are as- 
sumed to be the data for addresses 
incremented in ascending order starting 
with the last address defined by “#”. 
A data number used is any two-digit 
hexadecimal number from 00 to FF, 
and must be followed by a decimal 
point (“.’’). 


Unlike punch cards, the tape option 
does not require that an address be 
denoted prior to every block of 16 
addresses of data. In other words, a 
successive string of data for more than 
16 address locations is permitted. How- 


Fig. 11 — EXAMPLE PUNCH CARD DECK 


(first of 64) 
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ever, any punched address must follow 
the rule that it be 0000 or a multiple 
of 16 up to O3FO. In order to facilitate 
checking, we suggest that an address 
label be used between every block of 
16 locations programmed. 


Any block of memory locations not 
punched will be treated as zeroes. At 
the end of the data section, punch ‘’)”’ 
thus, the last punches in this section 
will be a hexadecimal data number 
followed by a decimal point and ‘’)”. 


Chip Select Section— Type ‘’*”’ before 
and after the chip select number. This 
entry will be made directly after the 
data section end mark ‘’)’’. As before, 
entries can be 00, 01, 10 or 11. Chip 
select entry example is *10*. 


PAPER TAPE CODE TABLE 


Character 


$ Title start 
LF (line feed) | Title end 
# Address start 
(comma) Address end 

- (period) , Data separation 
Data section end 
Chip select start/end 


MARKING 

Up to three alpha-numeric digits are 
permitted for proprietary identification 
of a customer’s ROM. These numbers 
will be marked on each package. For 
convenience, we suggest that these 
numbers be included as the last three 
digits of the title card or the title sec- 
tion of the tape, whichever is used, in 
the allocated space. Also, customers 
are requested to indicate marking in- 
structions on their purchase order. 


HEXADECIMAL NUMBERING SYSTEM 


The hexadecimal (HEX) numbering 
system has a base of 16 and consists 
of 16 symbols. The table shown lists 
the binary (base 2) and decimal (base 
10) equivalents to the hexadecimal 
numbers. 

In a typical memory system, a ‘‘word” 
is defined as a block of data bits, usual- 
ly 8 or 16 bits in length. The MB 8308 
is organized to provide 8 bits of parallel 
data at its output at one time. Thus, 
1024 address locations are required to 
locate all 8,192 bits (1024 x 8). For 
programming purposes, the addresses 
are numbered from 0;9 to 1023,9 or 
HEX 000 to HEX 3FF. 


The programming rules .require that 
data inputs be handled in blocks of 16 
sequential memory locations starting 
with address 0,9. Thus, the addresses 
for the first memory location of each 
block are, respectively, 0, 16, 32, 48, 
64, and so forth up to 1008 (decimal). 
In hexadecimal, these numbers are, 
respectively, 000, 010, 030, 040, 050, 
and so forth, up to 3FO. Note that the 
last digit for any of these addresses is 
always 0. 


PACKAGE DIMENSIONS 


24-LEAD CERAMIC DUAL-IN-LINE PACKAGE 


R .025 (0.64) REF 


|__ 035 (0,89) 
055 (1 40) 


.068 (1.73) 
092 (2.34) 


mag] by 


1 186 (30.12) _ 
1.214 (30.84) 


(CASE DIP240-B) 


-578 (14.68) 
.598 (15 19) 


! 


200 (5 08) MAX 


oe .120 (3.05) 
140 (3 56) 


-590 (14.99) 
-610 (15 49) 


008 (0 20) 
012 (0.30) 
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HEX CONVERSION TABLE 


HEX 
Number 


Decimal 
Number 


Binary 
Number 


0 fe) 

1 1 

2 2 

3 3 

4 4 

ey 5 

6 6 

7 7 

8 8 

9 9 

A 

B 

C 

D 13 1101 
E 14 1110 
F 15 1111 

Circuit diagrams utilizing 


Fujitsu products are includ- 
ed as a means of illustrating 
typical semiconductor appli- 
cations; consequentiy, com- 
plete information sufficient 
for construction purposes is 
not necessarily given. The 
information herein has been 
carefully checked and is be- 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa- 
tion does not convey to the 
purchaser of the semicon- 


ductor devices described 
herein any license under the 
patent rights of Fujitsu 


Limited or others. Fujitsu 


uo (091) 
044 (1 12) 


015 (0.38) 
023 (0 58) 


1.100 (27.94) REF 


1-117 


Dimensions in 
inches (millimeters) 


Limited reserves the right to 
change device specifications. 
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128-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 


in a hermetically-sealed glass/ceramic 
dual-in-line package, and is compatible 
with industry-standard 10K-series ECL 
families. 


The Fujitsu MB 7047 is a fully de- 
coded 128-bit read/write ECL random 
access memory designed for high-speed 
scratch pad, control and buffer storage 
applications. This device is organized 
as 128 words by one bit, and it features 
on-chip voltage compensation for 
improved noise margin, two active 

low chip select lines for ease of memory 
expansion, and has a separate data in 
and non-inverting data out line. 


128 words x 1 bit organization 


@ On-chip voltage compensation 
for improved noise margin 


@ Fully compatible with industry- 
standard 10K-series ECL families 


The MB 7047 offers extremely small 
cell and chip sizes, realized through 
the use of Fujitsu’s patented DOPOS 


® Patented DOPOS processing 


@ Outstanding read access time of 


(Doped Polysilicon) processing. With 9 ns (typ.) 

cell size reduced to approximately @ Ultra-fast chip select time of 4.5 ns 
half that of normal, ultra-fast access (typ.) 

time with high yields and outstanding © Low power requirement (3 mW/bit 
device reliability are achieved in volume dissipation) 

production. 


@ Multiple chip select leads for 


Operation for the MB 7047 is specified simplified memory expansion 


over a temperature range of from 0°C @ Pin compatible with the 
to 75°C (ambient). The device comes MCM10147 


ABSOLUTE MAXIMUM RATINGS (See Note) 


ee ee 
pnts | ta | aewas_| 
| 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded, 


Ee 
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CASE DIP16-A 
CERAMIC PACKAGE 


PIN ASSIGNMENT 


Small geometry bipolar integrated circuits 
are occasionally susceptible to damage from 
static voltages or electric fields. It is there- 
fore advised that normal precautions be 
taken to avoid application of any voltage 
higher than maximum rated voltages to this 
device. 


MB 7047 


ow 
8 
= 


souowe 


Milli 
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GUARANTEED OPERATING RANGES 


Supply Voltage (Veg) 


Part Number Ambient Temperature 
Mine ox 
MB 7047 —5.46V —4.94V O°C to 75°C 


DC CHARACTERISTICS 


(Vcc = OV, Veg =—5.2V .Output Load = 502 to —2.0V, Air Flow 22.5m/s, unless otherwise noted.) 


Premeter YT Symbo [in [Te 


Unit T 


- 


—84 0° 
Output High Voltage ae - ee 
(Vin = Vitmax OF Vitmin) 75°C 


Output Low Voltage 
(Vin = Vinmax OF Vitmin) 


3 


3 
< < < < < 


—720 
—1665 
—1650 
—1625 


o°Cc 
25°C 
75°C 
, Ke 
Output High Voltage ° 
25 °C 
(Vin = Vitmin OF Vitmax) 75°C 
—1645 o°c 
Output Low Voltage 1630 ~ 25°C 
(Vin = Vinmin OF Vitmax) —1605 75°C 
Input High Voltage <—o wie 
(G d Input Voltage High for All Inputs) eon oo 
uaranteed Input Voltage High for nputs 720 75°C 
—14 0° 
Input Low Voltage ee he 
G d Input Voltage Low for All Inputs) pie ali 
(Guaranteed Input Voltage Low for nputs 1450 75°C 


25°C 
ac 


Input High Current (Vin = Vitimax) 
75 


< 


WE Input High Current (Vin = Vipmax) 


LA 
UA 
Input Low Current (Vin = Vitmin) LA 


Power Supply Current 
(All Inputs High and Output Open) 


CAPACITANCE 


Parameter 


mA 


is 
oi 


Input Pin Capacitance 


Output Pin Capacitance 


neni 
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AC CHARACTERISTICS 


(Voc = OV, Veg = —5.2V+5%, Output Load = 5022 to —2V and 15pF to Vcc, Air Flow >2.5m/s, unless otherwise noted.) 


Fig. 1 — AC TEST CONDITIONS 


ty = te = 2.5ns typ 


Output Load: Ry, = 502 
C, =15pF 


(Including Jig and Stray Capacitance) 


READ CYCLE 


Y-Address Access Time tay 
Chip Select Access Time and Recovery Time 7 


25°C 
0° to 75°C 


READ CYCLE TIMING DIAGRAMS 


Address 


® 
o 
-; 
= 
® 
3 
ze) 
3, 
im) 
a” 
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WRITE CYCLE 
Parameter Min Typ Max 

= bw fe [| — | me 
Write Recovery Time twR p— | —] a | ow 25°C 
X-Address Set Up Time jax] ao | po 25°C 
Y-Address Set Up Time tsay | a0 | = 25°C 
Chip Select Set Up Time tsc** 1.0 ——— — ns 25°C 
Data Set Up Time tsp ** po | — | —] mw 25°C 
Address Hold Time tia: a0 | — | — ns 25°C 
Chip Select Hold Time tue” po | — | — | om 25°C 
Data Hold Time tup** po | — | — | om | 25°C 


*Note: tyww measured at ts, = 4.0ns 
**Note: Values indicated measured at tww = 8.0ns. 


WRITE CYCLE TIMING DIAGRAM 


X-Address 


Y-Address 


RISE TIME and FALL TIMe 


Parameter Symbol 


Output Fall Time 


Output Rise Time 


TYPICAL CHARACTERISTICS CURVES 


Fig. 2— Voy OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 


VoH, OUTPUT HIGH VOLTAGE (V) 
& 
i<e) 


100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 4 — 


Vo_, OUTPUT LOW VOLTAGE (V) 


vs Veg SUPPLY VOLTAGE 


lee, SUPPLY CURRENT (mA) 


Veg, SUPPLY VOLTAGE (V) 


Fig 5 — Ij, INPUT HIGH CURRENT 
vs AMBIENT TEMPERATURE 


eee 
CCCCERSE 
Ese ia Mh Mec cathe ceilics 
es ee Nalate ele d 
Sees eee 


0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 


liu, INPUT HIGH CURRENT (uA) 
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1,, INPUT CURRENT (yA) 
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Fig 3 — Vo, OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE 


OV 
SOE EE 
i 

cnn 


0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 


le ~ SUPPLY CURRENT 


Fig. 6 — |) INPUT CURRENT 
vs V; INPUT VOLTAGE 


—6 —4 —2 0 +2 +4 
V,, INPUT VOLTAGE (V) 


w 
.} 
- 
= 
© 
3 
Oo 
mA 
@ 
| a 
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tan, ADDRESS ACCESS TIME (ns) 


tww. WRITE PULSE WIDTH (ns) 


Fig. 7 — tan ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 


0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 9 — tww WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 


0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 


TYPICAL TRANSIENT WAVEFORMS 


Address 


taa, ADDRESS ACCESS T!ME (ns) 


tww, WRITE PULSE WIDTH (ns) 


Fig. 8 — tan ADDRESS ACCESS TIME 
vs Veg SUPPLY VOLTAGE 


7 oe ee 
Ee eae 
eee eee 
ee ee ee eee 
leet att ede eda 


Vee, SUPPLY VOLTAGE (V) 


Fig. 10 — tww WRITE PULSE WIDTH 
vs Veg SUPPLY VOLTAGE 


—4 -45 -5 -5.5 it —6.5 


Note: Vertical 
grid 1V per 
division. 


eee ae See 
SERS Se ee 


120 
TIME(ns) 


160 


‘nn 
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FUNCTIONAL DESCRIPTION/APPLICATIONS INFORMATION 


Functional Description 


The Fujitsu MB 7047 is a 
fully decoded 128-bit read/ 
write random access memo- 
ry organized as 128 words 
by 1 bit. Memory cell selec- 
tion is achieved by means of 
an 7-bit address designated 
Ago ~ Ag. Two active low 
chip select (CS) inputs are 
provided for increased logic 
flexibility, permitting mem- 
ory array expansion up to 
512 words without addi- 
tional decoding. For larger 
memories, the fast chip se- 
lect access time permits the 
decoding of CS from the 
address without affecting 
system performance. 


Read and write operating 
modes (all CS inputs low) 
are controlled by. the state 
of the active low write en- 
able (WE) input. With WE 
held low, the chip is in the 
write mode; in this condi- 
tion, Dour is low and the 
data at Diy is written into 
the addressed location. With 
WE held high, the chip is in 
the read mode; data in the 
addressed location is then 
transferred to Dour and 
read out non-inverted. 


DoutT is low except when 
reading out a stored high. 
Open emitter outputs are 
provided on the MB 7047 to 
allow maximum flexibility 
in output wired-OR connec- 
tion for memory expansion. 


Fig. 12 — MB 7047 BLOCK DIAGRAM 
LOGIC DIAGRAM 


CSo 
16x 8 ace 
X-Address Word 
Decoder Driver Memory Cell CS; 
Array 
DouT 
Sense Amp 
Write Driver on 
WE 
TRUTH TABLE (Positive Logic) 
Y-Address 
Decoder i 
: Din 


Ao Ai Az 


X = Don’t Care 


Fig. 13 — LARGE-SYSTEM APPLICATION 


2K Words x 9-bit 
Memory System 


Bus to all 
Address and 
WE inputs 


MB7047 MB7047 
cs Din cs Din 
f Dout i h Dout i 
|| 
MB7047 
fi Dout ’ 
MB7047 
cs Din 
: Dout } 


Bus to CS inputs 
row 3 through 13 ! ‘ 


MB10161 


HOOCU0 OS 


BOARD 
ENABLE 


: 
eg 
MB7047 
CS Din 
i Dout i 
= = 
: ‘ 


MB7047 MB7047 


cS: “Diy Cs? Dy, 
: Dout : Dout i 


MB7047 
cs 


H me1016% 


9 OOO 00 O00 


Din 
: Gout i 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
| (CASE DIP16-A) 


ecett= > 0°89 
R .040 (1.0) REF 
.290 (7.37) 
oa ee, 310 (7.87) 
EE as Soares Reena eared SIRES eicesnsncel I - pee elt 
.760 (19.30) | 008 (0 20) 
800 (20.32) .012 (0.30) 
—| /-—.050 (1 27) MAX 
Se tgs ee 
.070 (1.78) | Aiea 
.088 (2.24) 160 (4.06) MAX 
042 (1.07) .020 (0.51) .120 (3.05) 
.062 (1.58) .043 (1.10) .140 (3 56) 
SO Te neater 
032(0.81) 
: . REF 
.015 (0.38) TOON TS) 
.023 (0.58) Dimensions in 


inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a means 
of illustrating typical semiconductor applications; consequently, 
complete information sufficient for construction purposes is not 
necessarily given. The information herein has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for tnaccuracies. Furthermore, such 
information does not convey to the purchaser of the semi- 
conductor devices described herein any license under the patent 
rights of Fujitsu Limited or others. Fujitsu Limited reserves the 
right to change device specifications. 
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256-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 


The Fujitsu MB 7042 is a fully decoded 
256-bit read/write random access 
memory designed for high-speed 
scratch pad, control and buffer storage 
applications. This device is organized 
as 256 words by one bit, and it features 
on-chip voltage compensation for 
improved noise margin, three active 
low chip select lines for ease of memory 
expansion, and has a separate data in 
and non-inverting data out line. 


The MB 7042 offers extremely small 
cell and chip sizes, realized through 
the use of Fujitsu’s patented DOPOS 
(Doped Polysilicon) processing. With 
cell size reduced to approximately half 
that of normal, ultra-fast access time 
with high yields and outstanding 
device reliability are achieved in 
volume production. 


Operation for the MB 7042 is specified 
over a temperature range of from 0°C 
to 75°C (ambient). The device comes 


ABSOLUTE MAXIMUM RATINGS (See Note) 


ee 
m 


in a hermetically-sealed glass/ceramic 
dual-in-line package, and is compatible 
with industry-standard 10K-series 
ECL families. 


@ 256 words x 1 bit organization 


® On-chip voltage compensation for 
improved noise margin 


@ Fully compatible with industry- 
standard 10K-series ECL families 


@ Patented DOPOS processing 


CASE DIP16-A 
CERAMIC PACKAGE 


@ Outstanding read access time of 
9 ns (typ.) 

@ Ultra-fast chip select time of 
3.5 ns (typ.) 


@ Low power requirement (2 mW/ 
bit dissipation) 


PIN ASSIGNMENT 


@ Multiple chip select leads for 
simplified memory expansion 


@ Pin compatible with the F10410, 
MCM10144/10152, and HM2106 


Output Current (DC Output High) lout A 


Storage Temperature 


Small geometry bipolar integrated circuits 
are occasionally susceptible to damage 
from static voltages or electric fields. It is 
therefore advised that normal precautions 
be taken to avoid appplication of any volt- 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS age higher than maximum rated voltages to 


are exceeded. 


this device. 
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GUARANTEED OPERATING RANGES 


Supply Voltage (Veg) 


Part Number Min Ambient Temperature 
MB 7042 —5.46V . 


DC CHARACTERISTICS 


(Vcc = OV, Veg = —5.2V Output Load = 502 to —2.0V, Air Flow >2.5m/s, unless otherwise noted.) 


Output High Voltage —1000 seaU ae 
(Vin= Vittmax Or Vitmin) VOH sia a Ld aay 
—1665 o°c 

Output Low Voltage VoL 1650 mV 25°C 
(Vin = ViHmax Or Vit min) 1625 75°C 
—1020 o°C 
Penman Voltage Vous _980 mV 25°C 
(VIN tHmin or Vit max) —920 75°C 
~—1645 o°c 

utous Low Voltage Were 1630 mV 25°C 
(Vin = ViHmin or Vit max) 14605 75°C 


Input High Voltage 


(Guaranteed Input Voltage High for All Inputs) ViH 


Input Low Voltage 
(Guaranteed Input Voltage Low for All Inputs) 


= 
= 


Input High Current (Vin = Vin max) 


CS Input High Current (Vin = Vin max) 


WE Input High Current (Vin = Vin max) 


Input Low Current (Vin = Vit min) 


CS Input Low Current (Vin = Vit min) lie 

Power Supply Current 

(All Inputs High and Output Open) 
CAPACITANCE 


Parameter Symbol 
Input Pin Capacitance 


Cout 


Output Pin Capacitance 
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AC CHARACTERISTICS 


(Vcc = OV, Veg = —5.2Vt5%, Output Load = 5022 to —2V and 15pF to Vcc, Air Flow >2.5m/s, unless otherwise noted.) 


Fig. 1 — AC TEST CONDITIONS 


ty = te = 2.5ns typ 


Output Load: R, = 50Q 
Ci = 15pF 


(Including Jig and Stray Capacitance) 


READ CYCLE 


Address Access Time 


25°C 
: Ti : ; 
Chip Select Access Time and Recovery Time ; Oto 75°C 


READ CYCLE TIMING DIAGRAMS 


Address 
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WRITE CYCLE 
. : : 8.0 25°C 
ay 25°C 

Write Recovery Time twr 
tsc** 


O°to 75°C 
25°C 
O°to 75°C 
25°C 
Data Set Up Time 0°to 75°C 
; 25°C 
a 25°C 
THC 0°to 75°C 
25°C 
O°to 75°C 


O°to 75°C 
Address Set Up Time 


25°C 
Chip Select Set Up Time 


Chip Select Hold Time 


Data Hold Time 


*Note: —tww measured at ts a= 4.0ns 
**Note: Values indicated measured at respective min values of tww- 


Address 
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TYPICAL CHARACTERISTICS CURVES 
Fig. 2— Voy OUTPUT HIGH VOLTAGE Fig. 3— Vo, OUTPUT LOW VOLTAGE 
vs AMBIENT TEMPERATURE vs AMBIENT TEMPERATURE 
Ei Fin a a 


| ae 
oe ee 
CEST TCC 


TW 
ae Rea 
cane ae 


Vou, OUTPUT HIGH VOLTAGE (V) 
VoL, OUTPUT LOW VOLTAGE (V) 
I 
o 


~1.8 
lad te edlce feels 
20 40 60 80 100 0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C) 
Fig. 4— | ee SUPPLY CURRENT Fig 5— leg SUPPLY CURRENT 
vs AMBIENT TEMPERATURE vs Veg SUPPLY VOLTAGE 
ee ee! q 
Pag Ia Gi : 
SSS al : 
a. all — c 
sd O 
a > 
5 el 3 
ee cles la 3 
BF ese ry 
20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) Vee, SUPPLY VOLTAGE (V) 
Fig. 6 — lin INPUT HIGH CURRENT Fig. 7 — 1) INPUT CURRENT 
vs AMBIENT TEMPERATURE vs V; INPUT VOLTAGE 
“ fd 
3 Pe os @ 
5 7 ee eken Rae 
: g CCC 
: e OC eee 
g Oe eee ep les 
: s CCC 
a Sees 
: SCC 


=6 =4°- 29 0 +2 +4 


V;, INPUT VOLTAGE (V) 
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taa, ADDRESS ACCESS TIME (ns) 


tww. WRITE PULSE WIDTH (ns) 


MB 7042 


Fig. 8 — taa ADDRESS ACCESS TIME 
vs AMBIENT TEMPERATURE 


0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 10 — twyw WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 


0) 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 


TYPICAL TRANSIENT WAVEFORMS 


Address 
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taa, ADDRESS ACCESS TIME (ns) 


tww, WRITE PULSE WIDTH (ns) 


120 


TIME(ns) 


Fig. 9 — taa ADDRESS ACCESS TIME 
vs Veg SUPPLY VOLTAGE 


Vee, SUPPLY VOLTAGE (V) 


Fig. 11 — tww WRITE PULSE WIDTH. 
vs Veg SUPPLY VOLTAGE 


CTT TT TT 
CCCP 
REE 
CPSC 
COOPER 
CeCe 
CCP 
CCE 
CECE 
CPE 


-45 -5 -55 -6 -65 
Vee, SUPPLY VOLTAGE (V) 


Note: Vertical 
grid 1V per 
division. 
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FUNCTIONAL DESCRIPTION/APPLICATIONS INFORMATION 


Functional Description 


The Fujitsu MB 7042 is a 
fully decoded 256-bit read/ 
write random access memo- 
ry organized as 256 words 
by 1 bit. Memory cell selec- 
tion is achieved by means of 
an 8-bit address designated 
Ao~A7. Three active low 
chip select (CS) inputs are 
provided for increased logic 
flexibility, permitting mem- 
ory array expansion up to 
2048 words without addi- 
tional decoding. For iarger 
memories, the fast chip se- 
lect access time permits the 
decoding of CS from the 
address without affecting 
system performance. 


Read and write operating 
modes (all CS inputs low) 
are controlled by the state 
of the active low write en- 
able (WE) input. With WE 
held low, the chip is in the 
write mode; in this condi- 
tion, Doyt 's low and the 
data at Diy Is written into 
the addressed location. With 
WE held high, the chip ts in 
the read mode; data in the 
addressed location is then 
transferred to Doyt and 
read out non-inverted. 


Dout is low except when 
reading out a stored high. 
Open emitter outputs are 
provided on the MB 7042 to 
allow maximum flexibility 
in output wired-OR connec- 
tion for memory expansion. 


Fig. 12 — MB 7042 BLOCK DIAGRAM 
LOGIC DIAGRAM 


Address Word 16 x 16 


Decoder Driver Memory Cell 
Array 


Sense Amp 


Write Driver 


Address 
MODE Decoder 


2h DISABLED 


| WRITE “0” 


WRITE “4” 


L 


ae 


H | READ 


X = Don’t Care 


Fig. 13 — LARGE-SYSTEM APPLICATION AK Words x 9-bit | 
Ao = Memory System 


As Bus to all 
Aa =< Address and MB7042 
As — WE inputs a 
A, — 7 i 
WE —— OUT 
fee 
ROW 1 
O 
O 
O 
MB1016119 = 
() 
3 MB7042 
- CS Ow saat 
ry Dout 
BOARD 
ENABLE TT -— 
Bus to CS inputs, 
J row 3 through 13 1 ' ! H 
C) 
MB7042 MB7042 
() © 
& peer GS.) Din ROW 14 
Ag 0 f Dout i E Dour j 
A O 
Ps | "s T r— 
10 ' MB10161[5 
ma s MB7042 
O 
ee al ROW 15 
I Oout 
Be, Faia roe 
Dina 
Din2 
e 
Ding soba 
peuas ae 
ee ee 
Douts eaters 
pe) Ry Ry 


—20V 


D 
g 
: 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP16-A) 


R .040 (1.0) REF 


.760 (19.30) 


.290 (7.37) 
7 (7. 
508 (759) .310 (7.87) 


008 (0.20) 


800 (20.32) 


.050 (1.27) MAX 


.070 (1.78) 
088 (2.24) 


.042 (1.07) 
062 (1.58) 


.012 (0.30) 


.160 (4.06) MAX 


7 ee 
020 (0.51) |.120 (3.05) 
043 (1.10) | .140 (3.56) 


90 (2.29) ; 0.81 
.110 (2.79) a ee 


: REF 
015 (0.38) .700 (17.78) 


.023 (0.58) 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a means 
of illustrating typical semiconductor applications; consequently, 
complete information sufficient for construction purposes is not 
necessarily given. The information herein has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semi- 
conductor devices described herein any license under the patent 
rights of Fujitsu Limited or others. Fujitsu Limited reserves the 
right to change device specifications. 
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256-BIT RANDOM ACCESS MEMORY 


The MBM 10410 is an ECL 256-Bit 


@ Read access time, 20 ns typ. 
Read/Write Random Access Memory e 

6 

e 


Chip select access time, 7 ns typ. 
(RAM), organized 256 words x 1 bit. i 4a 
it has a typical access time of 20 ns 


and is compatible with the MB10K 


Power dissipation, 1.8 mW/bit 


Simple memory expansion PIN CONFIGURATION 


Logic family. It is designed for high- (3 chip selects) 
speed scratch pad and buffer storage ® Output can be wired-OR for easy 
applications. memory expansion Ao Lj 1 Vcc 
@ Standard 16-lead DIP Ay } Dout 
A2 WE 
A3 DIN 
ABSOLUTE MAXIMUM RATINGS sa 
CSg A7 
DIP 
(TOP VIEW) 


Output Current (DC Output High) ma | 
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FUJITSU 


ail ~=MBM 10410 


BLOCK DIAGRAM 


Ag Ai A2 AZ 


Y-ADDRESS 
DECODER 


X-ADDRESS WORD 
DECODER DRIVER 


PRE-SENSE AMP 
& 
BIT DRIVER 


TRUTH TABLE 


pH] * ft |e | tnhibie_ 
Pe | [Write “H 
pee ee [write “2 


eT a= Pour] Reet 


Notes: 
H = High Voltage Level 
L = Low Voltage Level 
* = Don’t Care (H or L) 


GUARANTEED OPERATING RANGES 


CT 
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DC CHARACTERISTICS 


(Voc = OV, Veg = -5.2V, Ry = 502 to -2.0V, AIRFLOW > 2.5 m/s) 


Characteristics 


Power Supply Current] ee 


Input High Current 


Symbol nee Ta =0°C Ta =25C Ta= —. C | Unit 
ied Ea cet Mat al 


LTS Races Re 
ep fel fel | [@lel 


a 
13,14 uA | 


rel fel 
meng ee es Cd 
=e 


| Output Low Voltage | Output Low Voltage Vortage | Vou 15 | - 1.87 1.05 [1 1.93 —1 1.625] v 


Output Threshold 


Output Threshold 
Low Voltage 


a a 
Input Voltage 

A ce cn Gn 
ed ee Ce 


ed 
38 
& 
z2 


- sau0we 
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FUJITSU 
a NBM 10410 


SWITCHING CHARACTERISTICS 


(Vcc = OV, Veg = -5.2V + 5%, Ry = 5022 to -2.0V, AIRFLOW > 2.5 m/s) 


Characteristics 


READ MODE 
Chip Select Access Time 

Chip Select Recovery Time 
Address Access Time 


WRITE MODE 
Minimum Write Pulse Width 
Write Disable Time 

Write Recovery Time 


WRITE MODE CONDITION 
Chip Select Set-Up Time 
Address Set-Up Time 

Data Set-Up Time 

Chip Select Hold Time 
Address Hold Time 

Data Hold Time 


oeanatate | | => | [f=] =a 
momen [a || [>> =p 
feconenows | | | | | 1 l*[ 


Tww = 20 ns (25°C) 
= 25 ns (0-75°C) 
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TIMING CHART 


READ MODE 


w 
a 
= 
= 
® 
3 
oO. 
=, 
® 
” 
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Se ree tee 


i 


FUJITSU 
onl §6MBM 10410 


SWITCHING TIME CONDITIONS 
LOADING 
Ry, = 502 
Cc 


L=15p 
INCLUDING JIG AND 
STRAY CAPACITANCE 


INPUT AND OUTPUT 


ty = te = 2.5 ns (typ.) 


OUTPUT 


YF 
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in| ECL 1024-BIT 


FUJITSU 


i“ iin 


POLAR RANDOM 
ACCESS MEMORY 


1024-BIT BIPOLAR ECL RANDOM ACCESS MEMORY 


The Fujitsu MBM 10415 and MBM 
10415A are fully decoded 1024-bit 
ECL read/write random access memo- 
ries designed for high-speed scratch 
pad, control and buffer storage appli- 
cations. Both devices are organized as 
1024 words by one bit, and they 
feature on-chip voltage compensation 
for improved noise margin. 


The MBM 10415/MBM 10415A 
offer extremely small cell and chip 
sizes, realized through the use of 
Fujitsu’s patented DOPOS (Doped 
Polysilicon), as well as |OP ({solation 
by Oxide and Polysilicon), processing. 
As-a resultvery fast 

As a result, very fast access time with 
high yields and outstanding device 
reliability are achieved in volume 
production. 


Operation for the MBM 10145/MBM 
10145A is specified over a temperature 
range of from O° to 75°C (ambient). 
They also feature frit-sealed 16-pin 


dual-in-line packaging, and are fully 
compatible with industry-standard 
10K-series ECL families. 


e 1024 words x 1 bit organization 


e@ On-chip voltage compensation for 


improved noise margin 


@ Fully compatible with industry- 
standard 10K-series ECL families 


@ Address access time: 


35 ns typ. (MBM 10415) 
25 ns typ. (MBM 10415A) 


@ Chip select access time: 
15 ns typ. (MBM 10415) 
7 ns typ. (MBM 10415A) 


@ Open emitter output for ease of 
memory expansion 


e@ Low power dissipation of 0.5 
mW/bit 


@ DOPOS and IOP processing 


@ Pin compatible with the F10415/A 
and HM2110 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Veg Pin Potential to Ground Pin +0.5 to -7.0 
Input Voltage +0.5 to VEE 


Output Current (DC Output High) 


Storage Temperature 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 


are exceeded. 
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MBM 10415 
MBM 10415A 


CASE DIP16-A 
CERAMIC PACKAGE 


PIN ASSIGNMENT 


Smal! geometry bipolar integrated circuits 
are occasionally susceptible to damage 

from static voltages or electric fields. It is 
therefore advised that normal precautions 
be taken to avoid application of any voltage 
higher than maximum rated voltages to 

this device. 


SaLIOWSd 


@ 
8 
= 


IAA 
FUJITSU MBM 10415 


ca MBM 104154 


GUARANTEED OPERATING RANGES 


Supply Voltage (VEE) 


Ambient Temperature 


Part Number 


Min Typ Max 


DC CHARACTERISTICS 


(Voc = OV, Veg = —5.2V , Output Load = 502 to —2.0V, unless otherwise noted.) 


MBM 10415, MBM 10415A 


o°C 
Output High Voltage mV 25°C 
(Vin = Vittmax or Vitmin) 75°C 
- Me 
utput Low Voltage 25°C 
(Vin = Vimax Or Vitmin) 75°C 
O High Vol ae 
nie ig O — | 25°C 
= in OF 3 
iN tHmin ILmax 75°C 
me 
Output Low Voltage 25°C 
(Vin= Vihmin or Vitmax) 75°C 
| t High Volt oc 
npu oltage e 
a : d| Itage High for All Inputs) VIH re ies a sath 
u n Olta rey 
arantee pu ge High for nputs 1045 790 75°C 
ee eee eres —1870 —1490 ae 
a fo) 
ee ate Voltage Low for All Inputs) VIL ee mie ae es 
e ow for n ‘ 
uaranteed Input Voltage puts 1830 4450 75°C 
Input High Current (Vin = Vins max) in | dL 220 0°to 75°C 
input Low Caren Win Vocal in | 80 | aA J 0%0 75°C 
CS Input Low Current (Vin= Vitmin) Wie 05 | | 170 | pA |0%o 75°C 
Power Supply Current 90 75°C 
leg mA ° 
(All Inputs and Output Open) 105 150 0-C 


CAPACITANCE 


™ 


Input Pin Capacitance | cn | — | 


‘AI 


MBM 10415 FUJITSU 
MBM 1041542 _ ILLIA 


AC CHARACTERISTICS 


(Vec=OV, Veg=—5.2Vt5%, Ta =0° to 75°C, Output Load =50Q to —2V and 30pF to Vec, unless otherwise noted.) 


Fig. 1— AC TEST CONDITIONS 


t,=t=2.5ns typ 


Output Load: Ry = 50Q 
CL = 30pF 
(including jig and stray capacitance) 


READ CYCLE 


MBM 10415 MBM 10415A 
Parameter Unit 


wn [te [me | wm [tw | noe 
[a Te [— fs [es [= 

T—Ts fa [—-[7][wo lw 

(— [a Ts [—-[7ft« [ew 


Chip Select Access Time 


READ CYCLE TIMING DIAGRAMS 


7) 


Address 


Dout Dout 
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aa« in 


FUJITSU MBM 10415 
nv )6MMBM 10415A 


WRITE CYCLE 


MBM 10415 10415 | MBM 10415R 10415A 
eertesmnlonee Sere eee cme” 


wiemiwas [we | | | =) | 
ee 
[retin we 
=e a ie ee 
fe Ce f= f= 
Coovtaioto [we fe fe f= [ef «f= |= 
Tastestowtie wa | 6 | 1 | — | * | 1 |) — | 
fem fe fe fp Pe pe fe 
Ts fel[—] — 


Chip Select Hold Time 


Data Hold Time 


“Note: For MBM 10415, ts,= 20ns; for MBM 10415A, tsa = 8ns. 
**Note: For MBM 10415, tww=35ns; for MBM 10415A, twyw=25ns. 


WRITE CYCLE TIMING DIAGRAM 


Address 


RISE TIME and FALL TIME 


Parameter 


Output Rise Time 
Output Fall Time 


nin 
MBM 10415 FUJITSU 


MBM 10415A_ |i 
TYPICAL CHARACTERISTICS CURVES 
Fig. 2 — leg SUPPLY CURRENT Fig. 3— Voy OUTPUT HIGH VOLTAGE 
vs AMBIENT TEMPERATURE 067 tu AMBIENT TEMES aE 


lee, SUPPLY CURRENT (mA) 
Von, OUTPUT HIGH VOLTAGE (V) 


0 20 40 60 80 100 0 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C) 


Fig. 4— Vo, OUTPUT LOW VOLTAGE 
‘a8 AMBIENT TEMPERATURE 


2 
LJ 
a 
peer i i A a 
Rass 
SD sega al oe 
SS eee eee] 
Sera 
ee ie (i Re A ee ol 
kee se 8 
gO a > 
40 60 100 =m 
Ta, AMBIENT TEMPERATURE (°C) = 
Fig. 5 — leg SUPPLY CURRENT Fig. 6— CSINPUTHIGH CURRENT [Hm 
vs Veg SUPPLY VOLTAGE vs AMBIENT TEMPERATURE i 
150 alee 
es a) 
ie es ee ZEEE E eee) Wi 
: sg Oe I 
: Sees eee eee 
t 3 < 
: = ie, See 
= = 
z : 
n ~ 70 
J z 
: iB 


0 20 40 60 #480 100 
Vee, SUPPLY VOLTAGE (Vv) Ta, AMBIENT TEMPERATURE (°C) 
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«Nini 


FUJITSU MBM 10415 


«icin 


taa, ADDRESS ACCESS TIME (ns) 


taa, ADDRESS ACCESS TIME (ns) 


MBM 10415A 


Fig. 7 — taa ADDRESS ACCESS TIME 
vs Veg SUPPLY VOLTAGE 


see eee 
Ri eile til deo 
aie Soe de lisle alecslicaled 
Ree eaeeeeees 
ee a 
ak. SaaS oe 
ee ee 
ate eee es 
Eee aed eed eae! 


55 


45 


35 


Vee, SUPPLY VOLTAGE (Vv) 


a 
= 
Lu 
= 
kK 
w” 
Y 
LLU 
O 
O 
<{ 
ke 
O 
Lis 
~l 
tu 
i?) 
& 
x 
Oo 
O 
< 
~ 


Fig. 10 — tana ADDRESS ACCESS TIME 


Fig. 9 — tac CHIP SELECT ACCESS TIME 
vs AMBIENT TEMPERATURE 


vs AMBIENT TEMPERATURE 
ASRS eRSe 
aaa sek ee eee 
lee feelers) Lo 
See eae eee ee 
7 a ee oe ee 

Ree. eee 
7 a A 


0 20 40 60 80 100 


Ta, AMBIENT TEMPERATURE (°C) 


tww, WRITE PULSE WIDTH (ns) 


60 80 100 


Ta, AMBIENT TEMPERATURE (°C) 
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tww, WRITE PULSE WIDTH (ns) 


50 
eee Reanee eae 


Fig. 8 — tww WRITE PULSE WIDTH 
vs Vee SUPPLY VOLTAGE 


Vee, SUPPLY VOLTAGE (V) 


Fig. 11 — tww WRITE PULSE WIDTH 
vs AMBIENT TEMPERATURE 


EVA ee sees 
PIN | Tt 


PNET 
ahh SSeS 


9) 20 40 60 80 100 
Ta, AMBIENT TEMPERATURE (°C) 
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MBM 10415 
MBM 10415A 


FUNCTIONAL DESCRIPTION/APPLICATIONS INFORMATION 


FUNCTIONAL DESCRIPTION 


The Fujitsu MBM 10415 and 
MBM 10415A are fully de- 
coded 1024-bit read/write 
random access memories or- 
ganized as 1024 words by 
one bit. Memory cell selec- 
tion is achieved by means of Aa 
a 10-bit address designated 
Ao™~Ag. The active low Chip 
Select (CS) input is provided 
for memory expansion. The 
read and write operations 
are controlled by the state 
of the active low Write 
Enable (WE) input. With WE 
and CS held low, the data at 
Din is written into the ad- 
dressed location. To read, 


Fig. 12 — MBM 10415/A BLOCK DIAGRAM 


32 x 32 
Memory 


x-Address 
Decoder 


Word 
Driver 


TRUTH TABLE (Positive Logic) 


WE is held high, while CS AsAgA7AgA9 <7 

is held low. Data at the bee ey 1 OUTPUT MODE 
addressed location is then ! as ae se wale : =. 5 
transfered to Doyt and Fog | ae 2 le Pe, 
read out non-inverted. Open SE oe ie he ee ne RE 
emitter outputs are provided L L H | ot} wre 
to allow for maximum flex- L H Xs) Deus TREAD | 


ibility in output wired-OR 
connection. 


i Bus to all 
address and 
WE inputs 


© 
5 
_ | 


000000 


Bus to CS 
inputs,row 3 
through 13 


SoliOwis 


ENABLE 


ven EE 


sz 
OOOOO OOO 


CAMA 
FUJITSU MBM 10415 


ai MBM 10415A 


Fig. 14— SMALL-SYSTEM APPLICATION 


SS 
IN 
d ag MBM 10415 
MBM 104154 
WE P° 
Pr ee ee 


Address Input Bus 


MB 101017 ~~ 7 
a 


Lecce 


290 (7 37) 
310 (7 87) 


760 (19 30) tne 008 (0 20) 
800 (20 32) 012 (0 30) 


050 (1 27) MAX 


.070 (1 78) 
.088 (2.24) 


ce 
020 (0 51) 


.042 (1 07) 
062 (1.58) 


.090 (2.29) 
015 (0 38) 700 (17 78) REF 
.023 (0 58) Dimensions tn 


inches (millimeters) 
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4K words x 1 bit 
Memory System 


Circuit diagrams utilizing 
Fujitsu products are includ- 
ed as a means of illustrating 
typical semiconductor appli- 
cations; consequently, com- 
plete information sufficient 
for construction purposes is 
not necessarily given. The | 
information herein has been 
carefully checked and is be- 
lieved to be entirely reliable. 
However, no responsibility 
is assumed for inaccuracies. 
Furthermore, such informa- 
tion does not convey to the 
purchaser of the semicon- 
ductor devices described 
herein any license under the ! 
patent rights of Fujitsu | 
Limited or others. Fujitsu | 
Limited reserves the right to : 
change device specifications. 


“init TT 1024-BIT MBM 93415 
FUJITSU BIPOLAR RANDOM MBM 93415A 
i] “CSS MEMORY 


1024-BIT BIPOLAR TTL RANDOM ACCESS MEMORY 


The Fujitsu MBM 93415 and MBM @ 1024 words x 1 bit organization 
93415A are fully decoded 1024-bit 
TTL read/write random access memo- 
ries for buffer control storage and high 
performance main memory applica- 
tions. Both devices are organized as 


@ On-chip voltage compensation for 
improved noise margin 


e@ Fully compatible with standard 
DTL and TTL families 


1024-words by one bit, and they e@ Address access time: 
feature on-chip voltage compensation 40 ns typ.(MBM 93415) 
for improved noise margin. 30 ns typ (MBM 93415A) 
The MBM 93415/MBM 93415A have @ Chip select access time: 15 ns typ. 
nn 2 (both types) CASE DIP 16-A 
extremely small cell and chip sizes, 
realized through the use of Fujitsu’s @ Open collector output CERAMIC PACKAGE 
patented DOPOS (Doped Polysilicon), @ Low power dissipation of 
as well as IOP (Isolation by Oxide and 0.4mW/bit typ 


Polysilicon) processing. As a result, 
very fast access time with high yields @ DOPOS and IOP processing 
and outstanding device reliability are @ Interchangeable with F93415/ 
achieved in volume production. 93415A 
PIN ASSIGNMENT 


ABSOLUTE MAXIMUM RATINGS (See Note) 


re mt [va fo 
[newsroom | meno [a 


*Ejther input voltage or input current limit is sufficient to protect the input. 


ow 
ES 
= 


S9LIOWsD 


Small geometry bipolar integrated circuits 
are occasionally susceptible to damage from 
static voltage or electric fields. it is there- 
fore advised that normal precautions be 

: : taken to avoid application of any voltage 
Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS higher than maximum rated voltages to this 


are exceeded. device. 


iii 


FUJITSU MBM 93415 
ccc MBM 93415A 


GUARANTEED OPERATING RANGES 


Supply Voltage a 


Min 
4.75 V 5.25 V 


DC CHARACTERISTICS 


(Guaranteed operating range unless otherwise noted, Airflow = 2.5m/s, after two minute warm-up.) 


Part Number Ambient Temperature 


0°C to 75°C 


MBM 93415, MBM 93415A 


Input High Voltage 


(guaranteed input high voltage for all inputs) 


Pe [= fo 
Input Low Voltage CI CACR CULE 
(guaranteed input low voltage for all inputs) 
[owen sumer vss vn roi | | = | am | aoe | ak 
Input High Current (Vcc = Max, Vin = 4.5V) MH FIERA ERES 
Output Leakage Current ee ee oN oe 
Input Diode Clamp Voltage (Vcc = Max, liq = -10mA) eeageee 


ca 
Power Supply Current (Vcc = Max, all inputs grounded) eae et 
mA 


*Note: Ta=0°C to 25°C **Note: Ta= 25 C to 75 C 


CAPACITANCE 


Output Pin Capacitance 
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AC CHARACTERISTICS 


(Guaranteed operating range unless otherwise noted, Airflow = 2.5m/s, after two minute warm-up.) 


Fig. 1 ~ AC TEST CONDITIONS 


Vec input Pulses 


Output Load: R,4 = 30022, Ry2 = 6002 
CL = 30pF 
(including jig and stray capacitance) 


READ CYCLE 


MBM 93415 MBM 93415A 
Parameter Symbol 


READ CYCLE TIMING DIAGRAMS 


=o 
o 
bao | 
-~ 
@o 
Oo 
po 
a 
on 


Address 


NOTE: All time measurements referenced to 1.5V. 
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WRITE CYCLE 


Parameter 


a 
ene Uprine | teat 
renee stue ine | te 
ConaseveTiow ——| ttt 
Se 
Te 
0 


Address Hold Time 
Chip Select Hold Time 
Data Hold Time 


*Note: For MBM 93415, ts,=15ns; for MBM 93415A, ts~=5ns. 
**Note: For MBM 93415, tww=50ns; for MBM 93415A, twyw=35ns. 


WRITE CYCLE TIMING DIAGRAM 


Address 


: All time measurements referenced to 1.5V. 
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MBM 93415 FUJITSU 


MBM 934152 _ Illi 
TYPICAL CHARACTERISTICS CURVES 
Fig. 2 — Icc SUPPLY CURRENT Fig. 3 — lec SUPPLY CURRENT 
vs Vcc SUPPLY VOLTAGE vs AMBIENT TEMPERATURE 
“FE “ARPA 
< a 
£ 160 £ 
Seed de hae oo kb oe ese 
z Rete ae a se Fa 
fm 120 — ae a a 
Ed eae ne ee 
Se ae el a ee eee ee 
e° A z SERRE EEE ES 
a. a 60 
ee a ce 
as | : Os sak ace 
pe I oe ve ee 
2a? erase ee, 
: A ol TTT TTT yr rr) 
2.0 4.0 . _ 
Vec. SUPPLY VOLTAGE (Vv) Ta, aoe eee (°C) 


Fig. 4 — Inu OUTPUT CURRENT 
vs Vour OUTPUT VOLTAGE (LOW STATE) 


| | BW Li 
ape 
BRR Ane 


HHH HS See 
Eee) JERE 
ttt At TT TT 
; cae, Ase ee 


a Suite ae my 


lout, OUTPUT CURRENT (mA) 


0.6 


Fig. 5 — Ignyy OUTPUT CURRENT Fig. 6 — Iyy INPUT CURRENT 
vs Voyt OUTPUT VOLTAGE ( HIGH STATE) vs Vin INPUT VOLTAGE 


eu 
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= 
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EEL TL raczerct é 

: aie ; 

oc cc 

fo : 

D 

ia | i 

ew Bere a a z 

a Oe i S<cca 5 

F -2.0 Zz 

2 | | [WParore] ft Et : 

aoe Ee) Seka eee 
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Vout: signi peiekue ai Vine INPUT VOLTAGE (V) 
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FUJITSU MBM 93415 


aa! MBM 93415A 
Fig. 7 — tan ADDRESS ACCESS TIME Fig. 8 — tan ADDRESS ACCESS TIME 
vs Vcc SUPPLY VOLTAGE vs AMBIENT TEMPERATURE 
ee ee Ie eel ogee SG a 
Maneeeeeeeene x TECH 
F 40 F 40 
 leeledcceel clea geese 2 Tit tt yt | ee 
-— " a i gx 
< Be 4 
w” 7) 
20 eee eed Meee 1 
Qa ra) 
QO < 
: of ee ie A 0 
<{ ~ 
4.5 5.0 5.5 -20 0 20 40 60 80 100 
Vcc, SUPPLY VOLTAGE (V) Ta, AMBIENT TEMPERATURE (°C) 
Fig. 9 — tww WRITE PULSE WIDTH Fig. 10 — tww WRITE PULSE WIDTH 
vs Vcc SUPPLY VOLTAGE vs AMBIENT TEMPERATURE 
14 ed 
2: ee 4 ee eae Be ee eels 
ee ee ee ee a2, 2 See eee 
: eee 
oi a a Sa 
eto gE 
a 
iW 68 : 
Bi Aedes eel cles Melek Me stl Sl gle Mee 
Se teal ae Aeon ad Seach dade hc ecld ede 
Meee aes eee ee ilies 
pie Ae aes , 
4.5 5.0 5.5 -20 0 20 40 60 80 100 
Vcc, SUPPLY VOLTAGE (Vv) Ta, AMBIENT TEMPERATURE (°C) 


TYPICAL TRANSIENT WAVEFORMS 


a ae NOTE: Vertical grid 
ee Pe ee ee 2V per division 


Address 


TIME (ns) | 


ini 
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FUNCTIONAL DESCRIPTION/APPLICATIONS INFORMATION 


FUNCTIONAL DESCRIPTION 
The Fujitsu MBM 93415 Fig. 11 — MBM 93415/A BLOCK DIAGRAM 


and MBM 93415A are fully 
decoded 1024-bit read/write 
random access memories 
organized as 1024 words by 
one bit. Memory cell selec- 
tion is achieved by means of 
a 10-bit address designated 
Ao~Ag. The active low 
Chip Select (CS) input is 
provided for memory ex- 
pansion. The read and write 
operations are controlled by 
the state of the active low 
Write Enable (WE) input. 
With WE and CS held low, 
the data at Djjy is written 
into the addressed location. 


To read, WE is held high, A,A,A,A,A, 
while CS is held low. Data joureut} Moe 
at the addressed location is 


then transfered to Doyt DISABLED 
and read out non-inverted. 
Open collector outputs are 
provided to allow for max- 
imum flexibility in output 
wired-OR connection. 


°o 


32 x 32 


X-Address Word 
Memory 


Decoder Driver 


A 
A 
A 
A 
A 


oe wn = 


Bus to all 
address and 
WE inputs 


Bus to CS 


ENABLE inputs, row 3 
BE through 13 
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Lee | 
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= 
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FUJITSU MBM 93415 


“ac MBM 934154 
Fig. 13 — SMALL-SYSTEM APPLICATION Awards <1 bit 
| “Memory System 
Din LO ee cee es eee 
WE 
VCC 


3302 


Din 
@S__MBM93415 


4” MBM93415A 
WE a 
Ay cox = 


WE fp 


Pepe pata 
neen 
Address Input Bus 
2 
Sz 
=~ b 
PSs 


IN 

of ag__MBM93415 

MBM93415A 
WE pb 


Circuit diagrams utilizing 
Fujitsu products are includ- 
16-LEAD CERAMIC DUAL-IN-LINE PACKAGE ed as a means of illustrating 

(CASE DIP16-A) typical semiconductor appli- 
cations; consequently, com- 
plete information sufficient 
for construction purposes is 
not necessarily given. The 
287 (7 29) 290 (7 37) information herein has been 
299 (7 59) ere! carefully checked and is be- 
lieved to be entirely reliable. 
aS SS Se However, no responsibility 
setae oe OO Bae ee eae is assumed for inaccuracies. 


Furthermore, such informa- 


R 040 (1 0) REF 


a 050 (1 27) MAX tion does not convey to the 
Sat purchaser of the semicon- 

oan as __|. 160 (406) max ductor devices described 
herein any license under the 

042 (1 07) 020 (0 51) | 120 (3 05) patent rights of Fujitsu 
062 (1 68) vacua Capa anan Limited or others. Fujitsu 
90 (2 29) ed] 032(0 81) Limited reserves the right to 
ea ae change device specifications. 


700 (17 78) REF 
pa " oe Dimensions in 
inches (millimeters) 
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“_inieiii| FULLY DECODED MB 7071N/H 

FugITSy 1024-BIT ECL MB 7072 N 
READ/WRITE RAM 

“a_i 


1024-BIT ECL READ/WRITE RANDOM ACCESS MEMORY 


The MB7071 amd MB7072 devices are MB 7071 PIN ASSIGNMENT 
fully decoded 1024 bits ECL read/ 
write random access memories de- Veco DOg DO, DO2Z DOZ Dig 


signed for high speed scratch pad, 
control, and buffer storage applica- 


tions. The MB7071 has maximum Diy 
access times of 10 ns (H version) 
and 15. ns (N version), while the Di2 
MB7072 has maximum access time of 
15 ns. Normal organization is 256 x 4, DI3 
but organizations of 512 x 2 and TOP VIEW 
1024 x 1 are made possibie by uti- BS> VEE 
lizing the block select feature. The 
MB7071 is available in our 24-pin Az 
QIT package, while the MB7072 is 
available in our standard 22-pin DIP. Ag 
@ 256 words x 4 bits organization Ag Aq Az Az Ag As 
@ Fully compatible with 10K-series 
ECL families *TERMINAL SPACING = 75 mil 
@ Address access time: 10 ns (max.) 
@ Low power dissipation of 0.8 ME OZ TIN Peo ane 
. Ow 
mW/bit ad 
@ Operating temperature: O°C to BS, WE 8 
°o » — AY) 
+75 C (ambient) BS, Vec » 
Ao Vcco os 
ABSOLUTE MAXIMUM RATINGS A4 DOg 2 | 
= 
ee an 
TOP . 
A3 DO?2 
Veg Pin Potential to Ground Pin +05. to -7.0 vie 
Aa DO3 
Output Current (DC Output High) louT Ag Diy 
Temperature Under Bias —25 to +125 A7 Di2 
VEE Di3 


Storage Temperature T stg —55 to +150 


STANDARD 22 PIN DIP 
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oT MB 7072N 


MB 7071 BLOCK DIAGRAM 


Y — DECODER/DRIVER 


256 X 4 BITS CELL ARRAY 


BLOCKO BLOCK1 BLOCK2 BLOCK3 


ow 
wi 
z 
o 
a 
~ 
c 
TT) 
Q 
Oo 
Oo 
Ww 
Q 
| 
x 


SAWA t SAWA i SA/WA ' SA/WA 


e e ® 
DO3 Diz BS3 


TRUTH TABLE ECSUEIVE LOGIC) 


WELTE Oe H = High Voltage Level 
WRITE ‘1 L = Low Voltage Level 


X = Don't Care 
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MB 7072N — CIN 


DC CHARACTERISTICS 


VEE = —-5.2V, Output Load = 50 Ohm to -2V 


VIN = Vitmax oF 
Output High Voltage mV ViLmin 


Vin = ViHmax °F 


Output Low Voltage ViLmin 


Vin = Vimin oF 


Output High Voltage ViLmax 


Vin = Vitmin °F 


Output Low Voltage | Lmax 


Input High Voltage rs 
; a 


Input Low Voltage 


Input High Current 0°C to 75°C 
Power Supply Current me 0'C 75°C 
: mA OCto75C 
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CT 
FUJITSU MB 7071 N/H 


ca MB 7072N 


AC CHARACTERISTICS 


Veg =-5.2V + 5%, Tp = 0°C to +75°C, Output Load = 50 Ohm to -2V and 15 pF to Vcc 


rn FES 


~ 15.0 


Write | Write PulseWidth = Width 


ae a 
fomesuesaivrom fe [48] || 
ee) || 
Kccocucieeil An a 
omer ve fas | 


Write Disable | Write Disable Time 

ee oe 
A A Ee 
= 


Measured between 20% and 
80% points 
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MB 7072N — Ni 


TIMING DIAGRAM 


WRITE MODE 


TIMING DIAGRAM 
READ MODE 


QD 
a 
be | 
= 
@ 
Oo 
ane 
-@ 
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MB 7072 BLOCK DIAGRAM 


Y — DECODER/DRIVER 


256 X 4 BITS CELL ARRAY 


BLOCKO BLOCK1 BLOCK2 BLOCK3 


a 
uJ 
= 
ie a 
a 
~~ 
[ea 
Lid 
a 
° 
o 
Lu 
a 
] 
x 


SAIWA ] SAMWA § SAA t SAIWA 
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MB 7072N __ ‘INN 


MB 7071 - CASE QIT24 CERAMIC PACKAGE 


PACKAGE DIMENSIONS 


MB 7071 


0.20(0.008) 

0.36(0.014) 

1.80(0.071) 0.51(0.020) x 45° 
2.20(0.087) 


0.38(0.015) 
0.58 (0.023) 


12. 19(0.480) 
12.70(0.500) 


13.335(0.525) REF. 


0.89(0.035) 
1.14(0.045) 


12.19(0.480) 
1.65(0.065) 12.70(0.500) 
0.51(0.020) 2. 16(0.085) 


1.27(0.050) 


3.05(0.120) 
5.08(0.200) 


Dimensions in millimeters and (inches) 
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FugIrsu MB 7071 N/H 


“a MB 7072N 


MB 7072 


a OO ~ 9° 


R.050(1.27) REF 


.380(9.65) .390 (9.91) 
.396 (10.06) 410 (10 41) 


1.070(27 18) 


1.100(27.94) .008 (0.20) 


.012(0.30) 

.050(1.27)MAX 

.075(1.91) 

.093(2.36) _{  .180(4.57)MAX 
.120 (3 05) 

; .140 (3.56) 

.090(2.29) 


| .042(1.06) 
.110(2.79 ile 020(0.51) 
.015(0.38) -062(1.58) 050(1.27) 
.023(0.58) 
1.000(25.4) REF Dimensions in 


inches (millimeters) 


2-49 


cit PROGRAMMABLE a bel 
FusITsu 2° 

ONLY MEMORY 
iin 


TTL 256-BIT PROGRAMMABLE READ ONLY MEMORY 


The Fujitsu MB 7051 and MB 7056 methods provide enhanced correla- 
are electrically field programmable tion between programmed and 
high-speed bipolar TTL 256-bit read unprogrammed circuits in order to 
only memories organized as 32 words perform tests of key parameters 
by 8 bits. With three-state outputs prior to shipment. This results in 
provided on the MB 7051 and un- extremely high programmability. 
committed collector outputs on the 
MB 7056, memory expansion is 
simple. Both devices have on-chip ®@ 32 words by 8 bits organization, 
address decoding and chip enable, fully decoded 
and they are fully compatible with 
both DTL and TTL circuits © High programmability of 99% ee 
typical (98% minimum) CERAMIC PACKAGE 
The memory is fabricated with all @ Programming by diffused 
logic “‘zeros”’ (positive logic). Logic aluminum eutectic process 
level “ones” can be electrically PLC: ® Ultra-fast programming time of 
grammed in the selected bit locations 10 ps/bit (typical) 
at the rate of 10 us/bit (typical). aes teede 
@ AC characteristics guaranteed @® DTL/TTL compatible inputs and 
Additional circuitry is built into the over full operating voltage and outputs 
Fujitsu PROM chip to allow factory temperature range via unique ® Active pull-up (3-state) on 


testing after packaging for AC, DC testing techniques MB 7051 or resistor pull-up (open- 


and programming parameters. The @ Fast access time of 40 ns typical collector) on MB 7056 
extra test cells and unique testing (50 ns maximum) at 25°C ® Chip enable (CE) lead for simplified 


memory expansion 


ABSOLUTE MAXIMUM RATINGS (see Note) 


ed 
Vcc Pin Potential to Ground Pin -0.5to+ 7.0 
Input Voltage -1.5to+ 5.5 


@ Standard 16-pin DIP package 


@ Interchangeable with IM5600/ 
5610 


wo 
8 
z 


PIN ASSIGNMENT 


-sa”Oowe 


Vec 
CE 
Aq 
A3 
A2 
Ay 


Ao 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 


Og 
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GUARANTEED OPERATING RANGES 


Parameter Symbol Typ Max Unit 


& 
~ 
o1 


5.25 


< 


+|<|e|-]8 


Supply Voltage 


Vcc 


Input Low Voltage 


= 


L 


Input High Voltage 


Sw 
Ol 


Ambient Temperature 


ah < 

lee 
Lg : 
oo) 


DC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


ce | 


< 


Parameter Symbol yp 


Input Leakage Current (Vjy = 4.5V) 


Input Leakage Current (Vjy = 5.5V) IR2 


8 
> 


Input Load Current (Vj, =0.4V) 


n 


eo) 
- 


Output Low Voltage (lo, = 16mA) 


Output Leakage Current (Vo = 5.5V, chip disabled) lolH 


Output Leakage Current (Vo = 0.4V, chip disabled) lOIL 


Input Clamp Voltage (!jjy = —10mA) 


C 


Power Supply Current (V;jyy = OPEN or GND) lec 


Output Leakage Current (Vo = 5.5V, chip enabled) loLK™ 


BAS 


Output High Voltage (lo = —2.4mA) MB 7051 Von" 


Output Short Circuit Current (Vo = GND) MB 7051 


*Note: Denotes guaranteed characteristics of the output high-level (ON) state when the chip is enabled (V;GE = 0.4V) and 
the programmed bit is addressed. These characteristics cannot be tested prior to programming, but are guaranteed 
by factory testing. 


CAPACITANCE (f=1MHz; Vcc =+5V; Vin = +2V; Ta = 25°C) 


Parameter 


Input Capacitance 


Output Capacitance 
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Fig. 1—-AC TEST CONDITIONS 


MB 7051/7056 


R2 
oe 6002 


INPUT CONDITIONS Mtoiseay | | 6000 | 


AC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


Le [en 
Output Disable Time. 
Output Enable Time r 


*Note: Values in parenthesis denote conditions at Ta = 25°C and Vcc = 5.0V. 


OPERATION TIMING DIAGRAM 


ADDRESS INPUT 1.5V 1.5V 


CHIP ENABLE INPUT 


OUTPUT 


CHIP ENABLE INPUT 
tois’ 1" 
OUTPUT : 


ay 
as 
@ 
at 


tpis0”’ 


OUTPUT 
VoLt 0.5V f VoL 


Notes: 1) Output disable time is the time taken for the output to reach a high resistance state when the chip enable is 
taken high. Output enable time is the time taken for the output to become active when the chip enable is taken 
low. The high resistance state is defined as a point on the output waveform equal to a AV of 0.5V from the 
active output level. 

2) tag, tois’1"" and ten ’1’’ Cannot be tested prior to programming, but are guaranteed by factory testing. 
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| 
FUJITSU MB 7051 


_— MB 7056 


Fig. 2—MB 7051/7056 BLOCK DIAGRAM 


256 BITS 
(32x8) 
MEMORY CELLS 


ADDRESS 
INVERTERS 


1 OF 32 
DECODER 


CHIP OUTPUT 
ENABLE BUFFERS 


TYPICAL INPUT CHARACTERISTICS CURVES 


Fig. 3—Ijna INPUT CURRENT Fig. 4—linc INPUT CURRENT 
vs Vin INPUT VOLTAGE 


< vs Vin INPUT VOLTAGE 
a E 
rg — 
7k 6888 : 
E O cr Oo 
é TZ ae A : 
ao “ef me | 
aa O 
3 : 
a 1 
Oty 0 
7 : 
ath | | tt 3 
MB7051/56 a. MB 7051/56 
: | a 
r . 
Z Z 
= 1 0 1 2 = -1 0 1 2 
Vin, INPUT VOLTAGE (V) Vin, INPUT VOLTAGE (V) 
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OUTPUT CIRCUIT INFORMATION 


THREE-STATE OUTPUT 


A “‘three-state’’ output is a logic ele- 
ment which has three distinct output 
states of ZERO, ONEand OFF (wherein 
OFF represents a high impedance con- 
dition which can neither sink nor 
source current at a definable logic 
level). Effectively, then, the device has 
all the desirable features of a totem- 
pole TTL output (e.g., greater noise 
immunity, good rise time, line driving 
capacity), plus the ability to connect 
to bus-organized systems. 


Fig. 5—-MB 7051 OUTPUT 


MEMORY CELLS 


In the case where two devices are on at 
the same time, the possibility exists 
that they may be in opposite low 
impedance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is un- 
likely, system noise’ problems could = 
result. Therefore, the system designer 

should consider these factors to ensure 

that this condition does not exist. 


OUTPUT 


OPEN-COLLECTOR OUTPUT 


The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini- 
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini- 
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7051 
(3-state) compared toQmA for the 
MB 7056 (open-collector). 


Fig. 6—MB 7056 OUTPUT 


‘DB 
3 
> 


‘Se0Uule 


MEMORY CELLS 


O 
OUTPUT 
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TYPICAL OUTPUT/SWITCHING CHARACTERISTICS CURVES 


Fig. 7—I9,, OUTPUT LOW CURRENT 
vs Vo, OUTPUT VOLTAGE 


me MB 7051/56 
PaAstekee 
0 200 400 600 
VoL, OUTPUT LOW VOLTAGE (mV) 


lo_, OUTPUT LOW CURRENT (mA) 


Fig. 8—Ipop, OUTPUT HIGH CURRENT 
vs Vor OUTPUT HIGH VOLTAGE 


\ 


| 


Ne 


lou, OUTPUT HIGH CURRENT (mA) 
* 


Von, OUTPUT HIGH VOLTAGE (V) 


Fig. 9—ta , ACCESS TIME vs Fig. 10—ta 4 ACCESS TIME vs 
AMBIENT TEMPERATURE ; AMBIENT TEMPERATURE 


ta a, ACCESS TIME (ns) 
tana, ACCESS TIME (ns) 


|| | | meets 


0 
—50 0 +50 +100 —50 0 +50 +100 | 
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C) | 
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tpis. DISABLE TIME (ns) 


ten, ENABLE TIME (ns) 


DELAY TIME INCREASE (ns) 


Fig. 11—tp;5 DISABLE TIME vs 
AMBIENT TEMPERATURE 


MB 7051 


—50 @) +50 +100 


Ta, AMBIENT TEMPERATURE (°C) 


Fig. 13—te jy ENABLE TIME vs 
AMBIENT TEMPERATURE 


| |veceasv | | 
: = 

wa a oat 

ie ae 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 15—DELAY TIME INCREASE 
vs C, LOAD CAPACITANCE 


ADD TO ACCESS 
ma | DELAY taa 
0 100 200 300 


C,, LOAD CAPACITANCE (pF) 


2-56 


ten, ENABLE TIME (ns) tois, DISABLE TIME (ns) 


DELAY TIME INCREASE (ns) 
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Fig. 12—tp;s DISABLE TIME vs 
AMBIENT TEMPERATURE 


) 
—50 9) +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 14—te,y ENABLE TIME vs 
AMBIENT TEMPERATURE 


0 
—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 16—DELAY TIME INCREASE 
vs C, LOAD CAPACITANCE 


0 100 200 300 
C, , LOAD CAPACITANCE (pF) 


w 
ay 
— 
= 
® 
3 
° 
=. 
® 
” 
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PROGRAMMING INFORMATION 


FUJITSU PROM TECHNOLOGY 


Fujitsu's sophisticated Fine Emitter 
technology and programming pulse 
method enables higher programmabili- 
ty and faster programming time than 
ordinary PROMs, for the highest 
reliability. 


Fast programming time of typically 
1O0us/bit is achieved with a fine emitter 
cell which requires less programming 
energy; thus, negligible thermal stress. 
Further, Fujitsu advanced technology 
allows very high programmability of 
typically 99%. 


To assure that the element is pro- 
grammed properly, an additional four 
programming pulses are applied im- 
mediately after a sense pulse indicates 
conduction in the programmed bit. 
This high reliability feature virtually 
eliminates aluminium migration in the 
programmed cell. The basic manu- 
facturing process is a highly reliable 
gold doped TTL process. 


SPECIAL FACTORY TESTING 


One extra row and one extra column 
of test cells, plus additional circuitry 
built into the PROM chip, allow 
improved factory testing of DC, AC 
and programming characteristics. These 
test cells and test circuitry provide 
enhanced correlation between  pro- 
grammed and unprogrammed circuits 
in order to guarantee high  pro- 
grammability and reliability. 


PROGRAMMING 


The device is manufactured with out- 
puts low (positive logic ‘‘zero’’) in all 
storage cells. To make an output high 
at a particular cell, a junction must be 
changed. from a blocking state to a 
conducting state. This procedure is 
called programming. 


AO 


A4 


Fig. 17 — PROGRAMMED CELL (CROSS SECTION) 


Aluminum 


Epitaxial Layer 


Buried Layer 


Substrate 


Programmed by diffused aluminum eutectic process 


Yh, 


Fig. 18—INTERNAL PROGRAMMING CIRCUIT 


MEMORY CELL 
OUTPUT 


Q3 
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A logic ‘‘one’’ can be permanently 
programmed into a selected bit loca- 
tion. The desired bit for programming 
is selected using five address inputs to 
turn on transistor Q1. By taking the 
chip enable input high, the chip is 
disabled and transistor Q3 is held off. 
Then, a train of programming pulses 
applied to the desired output flows 
through the junction into transistor 
Q1. This programming current changes 
the junction to the conducting state. 
The pulse train is stopped as soon as 
the sensed voltage indicates that the 
selected bit is in the logic one state. 


An additional 4 programming pulses 
are required to ensure that the bit ts 
fully programmed, and to achieve high 
reliability. 


One output must be programmed at 
a time, since the internal decoding 
circuit is capable of ‘sinking only one 
unit of programming current at a time. 


DC SPECIFICATIONS (T, = 25°C) 


Sensed Voltage for a Programmed “'1” 


VERIFICATION 


After the device has been programmed, 
the correct program pattern can be 
verified by taking the chip enable input 
low. To guarantee full supply voltage 
and full temperature range operation, 
a programmed device should source 
2.4mA/MB7051 at Voy = 2.1V and 
Vcc=4.35V at 25°C ambient tem- 
perature. 


LIABILITY 


Fujitsu utilizes an extensive testing 
Procedure to ensure device perform- 
ance prior to shipment. However, 
100% programmability is not guaran- 
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a_ satisfactory 
programming yield. Fujitsu will not 
accept responsibility for any device 
found defective if it was not pro- 
grammed according to this specifica- 
tion. Devices returned to Fujitsu as 
defective must be accompanied by a 
complete truth table with clearly 
indicated locations of supposedly 
defective memory cells. 
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Note: 

These PROMs can be programmed via 
either of two methods. First, the MB 
7051/56, which are directly compatible 
with the IM 5600/10, can be _ pro- 
grammed using the IM 5600/10 pro- 
grammer. Additionally, the MB 7051/ 
56 can be programmed using the same 
specification (with the exception of 
clamp and reference voltages) as used 
for the MB 7052/IM 5623, MB 7057/ 
IM 5603, IM 5604 and IM 5624; thus, 
the programming specifications con- 
tained herein are provided for your 
convenience when using these latter 
methods. 


V 
V 
V 
V 


wy 
3 
= 


solows 


ot 
FUJITSU 


MB 705 
OT MB 7056 


AC SPECIFICATIONS (T, = 25°C) 


Programming Pulse Duty Cycle 


— 
Fa 
x 


Typ Unit 


70 


oe 


be 
N 
~! 


it 


7.5 


nn 


Programming Pulse Width 


Programming Pulse Ramp Rate (Rise) 


Programming Pulse Ramp Rate (Fall) 


mM 
V/us 


tpw 


oe) 


0 
150 V/us 


256 


Programming Time/Device 


Time 


Address Input Set-up Time tsa 500 —- | 
Chip Enable Input Set-up Time 500 P— | | 
Address Input Hold Time tHA 500 Fp — | 
Chip Enable Input Hold Time tuc 500 ae ee | 
Programming Pulse Trailing Edge to Sense Strobe Time tps 700 p— | — | 
Programming Pulse Number | 100 Time 
Lee 
=—a 


Additional Programming Pulse Number 


*Note: Stipulated at 150Q load and 15V. 


TYPICAL WAVEFORMS 


Vin 
Vin ee 
ViH 
tsa, 
Vit tec an 
PROGRAMMING PULSE-—-— t- 
SENSE PULSE =~ --~--~~~- 
Vrer-f 


ps || tps 
SENSE STROBE , | eee eee | See 
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PROGRAMMING INFORMATION (continued) 


PROGRAMMING PROCEDURE 


Fig. 19—-PROGRAMMING FLOW CHART 


1. Apply the proper power ; Vcc = 
5.0V, GND = OV 

2. Select the desired word using five 
address inputs. 

3. Take the chip enable input high. 

4. Apply 20mA sense current to the 
desired output after a delay of tsc_ 
and confirm that the output voltage 
“Vo" is higher than, or equal to, 
the sensed voltage “Vref”. (In the 
case of Vo < Vref, select the 
next desired address after a delay 
of tHa.-) 

5. Apply a programming pulse with 
amplitude of 200mA and duration 
of tpy. 

6. Apply the 20mA sense current and 
compare Vo with Vre_er after a 
delay of tps. 

a) In the case of Vo = Vre_er. the 
selected bit is still in the logic 
ZERO state. Repeat steps ‘5’ 
and ‘’6”. 

b) In the case of Vo < Vr_er, the 
selected bit is then in the logic 
ONE state. Apply the sense 
current again, and confirm Vo < 
Vreer after a delay of equal to 
(or greater than) tpy without 
intervening with programming 
pulse. In the case of Vo = 
VREF, repeat steps “5” and “6” 
again. 

7. After confirmation of Vo < Vr_er, 
apply four additional programming 
pulses. In the case of Vo = 
Vrer, then, repeat steps ‘5’ and 
“6”, again. Select the next desired 
word after a delay of ty. 


APPLY POWER 


BIT SELECT 
PROGRAM? 
YES 
APPLY 
SENSE CURRENT 


oD 
8 
7 


-sauowe 


Notes: 1) Sense current must be inter- 
rupted (= zero) during each 
address change. 


2) Programming must be done 
bit by bit. 


3) Ambient temperature during 
programming must be room 
temperature (25° +2°C). 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP16-A) 


R .040 (1.0) REF 


|.287 290 (7.37) 
509 (7.59) 310 (7.87) 
8] | 
760(19.30) 008 (0.20) 
800 (20.32) 012 (0.30) 
7 050 (1.27) MAX 
070 (1.78) 
088 (2.24) __| .160 (4.06) MAX 


120 (3.05) 
.140 (3 56) 


.020 (0.51) 
043 (1 10) 


042 (1.07) 

agen i 

90 (2.29) 
eR mn aoe : 


: 17 78) REF 
015 (0 38) te 


.023 (0.58) Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a means 
of illustrating typical semiconductor applications; consequently, 
complete information sufficient for construction purposes is not 
necessarily given. The information herein has been carefully 
checked and is believed to be entirely reliable. However, no 
responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semi- 
conductor devices described herein any license under the patent 
rights of Fujitsu Limited or others. Fujitsu Limited reserves the 
right to change device specifications. 
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TTL 1024-BIT PROGRAMMABLE READ ONLY MEMORY 


The Fujitsu MB 7052 and MB 7057 
are electrically field programmable, 
high speed bipolar TTL 1024-bit read 
only memories organized as 256 words 
by 4 bits. With three-state outputs 
provided on the MB 7052 and un- 
committed collector outputs on the 
MB 7057, memory expansion is 
simple. Both devices have on-chip 
address decoding and chip enable, and 
they are fully compatible with both 
DTL and TTL circuits. 


test cells and unique testing methods 
provide enhanced correlation between 
programmed and unprogrammed 
circuits in order to perform tests of 
key parameters prior to shipment. 
This results in extremely high 
programmability. 


@ 256 words x 4 bits organization, 
fully decoded 


@® High programmability of 99% 
The memory is fabricated with all typical (98% minimum) 
logic ‘‘zeros’’ (positive logic). Logic e 
level ‘‘ones”’ can be electrically pro- 
grammed in the selected bit locations 


at the rate of 10 us/bit (typical). 


Programming by diffused aluminum 
eutectic process 


@ Ulitra-fast programming time of 
10 us/bit (typical) 


Additional circuitry is built into the @ AC characteristics guaranteed over 
Fujitsu PROM chip to allow factory full operating voltage and tempera- 
testing after packaging for AC, DC and ture range via Unique testing 
programming parameters. The extra techniques 


ABSOLUTE MAXIMUM RATINGS (See Note) 


[ne = sn | vane 
Er 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. 
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CASE DIP16-A 
CERAMIC PACKAGE 


Fast access time of 40 ns typical 
(60 ns maximum) at Tp = 25°C 


DTL/TTL compatible inputs and 
outputs 


Active pull-up (3-state) on MB 7052 
or resistor pull-up (open-collector) 
on MB 7057 


Two chip enable (CE) leads for 
simplified memory expansion 


@ Standard 16-pin DIP package 


Interchangeable with IM5603/ 
5623 


PIN ASSIGNMENT 


w 
: 
nl 


SoLIOWS 


nl 
FUJITSU 


TT MB 7057 


GUARANTEED OPERATING RANGES 


“J 
oi 


Input High Voltage Vio | 20 | 
Ambient Temperature te ee | 


DC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


Input Leakage Current (Vy = 4.5V) 
lp 


Min 


= 


y 


Input Leakage Current (V;y = 5.5V) daz | 
Input Load Current (Vi), = 0.4V) Lie | 
Output Low Voltage (lo_ = 16mA) VoL 0.45 V 


| 
mah 
Oo 


3 
> 


Output Leakage Current (Vo = 5.5V, chip disabled) 40 LA 
Output Leakage Current (Vo = 0.4V, chip disabled) lott — — —40 yA 


Input Clamp Voltage (lyn = —10mA) Vic : 
Power Supply Current (Vin = OPEN or GND) lec 130 
Output Leakage Current (Vo = 5.5V, chip enabled) loLK’ 


Output High Voltage (lo = —2.4mA) MB 7052 Vout 


z 
or 
< 


3 
> 


A 


= 


N |X 
& | 


Output High Voltage (lo = —0.4mA) | MB 7057 Von" 


3 
> 


Output Short Circuit Current (Vo = GND) MB 7052 
Output Short Circuit Current (Vo = GND) MB 7057 


*Note: Denotes guaranteed characteristics of the output high-level (ON) state when the chip is enabled (ViGE = 0.4V) and the 
programmed bit is addressed. These characteristics cannot be tested prior to programming, but are guaranteed by 
factory testing. 
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CAPACITANCE (¢ = 1Mxz; Vcc = +5V; Vin = +2V; Ta = 25°C) 


Parameter 


Input Capacitance 


Output Capacitance 


onli 


FUJITSU 
MB 7057 _ TINIAN 


Fig. 1— AC TEST CONDITIONS 


MB7052 MB7057 


Phi 
ar es 
= | «© — | 3.3KQ | 10pF 


INPUT CONDITIONS 6002 | 10pF 


Amplitude OV to3V 30pF 
Rise and Fall Time 5ns from 1V to 2V 
Frequency...............000. 1 MHz 


AC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


Parameter 


Access Time (via address input) 


Output Disable Time 


Output Enable Time 


*Note: Values in parenthesis denote conditions at Ta = 25°C. 


ADDRESS INPUT 


CHIP ENABLE INPUT 


Q 
8 
& 


OUTPUT : 1.5V 


SSS ae VOL 


Salows 


CHIP ENABLE INPUT 


OUTPUT 


OUTPUT 


Notes: 1) Output disable time is the time taken for the output to reach a high resistance state when either chip enable is 
taken high. Output enable time is the time taken for the output to become active when both chip enables are 
taken low. The high resistance state is defined as a point on the output waveform equal to a AV of 0.5V from the 
active output level. 


2) tan, tois’1” and tej ‘4"" cannot be tested prior to programming, but are guaranteed by factory testing. 
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Fig. 2 — MB 7052/7057 BLOCK DIAGRAM 


1024 BITS 
(32 x 32) 
MEMORY CELLS 


1 OF 32 
DECODER 


ADDRESS 
INVERTERS 


ADDRESS 
INVERTERS 


e 

on CHIP 
= ENABLE 

e,.@ 


TYPICAL INPUT CHARACTERISTICS CURVES 


Fig. 3 — lina INPUT CURRENT Fig. 4 — linc INPUT CURRENT 
VS Vin INPUT VOLTAGE VS Vin INPUT VOLTAGE 


lina, ADDRESS INPUT CURRENT (mA) 
linc, CHIP ENABLE INPUT CURRENT (mA) 


4 0 1 0 1 2 
Vin, INPUT VOLTAGE wy Vin, INPUT VOLTAGE (V) 


MB 7057 


OUTPUT CIRCUIT INFORMATION 


THREE-STATE OUTPUT 


A “three-state” output is a logic 
element which has three distinct out- 
put states of ZERO, ONE and OFF 
(wherein OFF represents a_ high 
impedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 
connect to bus-organized systems. 


In the case where two devices are on 
at the same time, the possibility exists 
that they may be in opposite low im- 
pendance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is 
unlikely, system noise problems could 
result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 


OPEN-COLLECTOR OUTPUT 


The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini- 
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini- 
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7052 
(3-state) compared to typically 3.0mA 
for the MB 7057 (open-collector). 


Fig. 5 — MB 7052 OUTPUT 


8-INPUT 
MULTIPLEXER 


Fig. 6 — MB 7057 OUTPUT 


8-INPUT 
MULTIPLEXER 
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TYPICAL OUTPUT/SWITCHING CHARACTERISTICS CURVES 


Fig. 7 — lo. OUTPUT LOW CURRENT 
VS Vo_ OUTPUT LOW VOLTAGE 


eer aaae 
Pt|A | 


MB 7052 


lo, OUTPUT LOW CURRENT (mA) 


VoL, OUTPUT LOW VOLTAGE (mv) 


Fig. 9 — lon OUTPUT HIGH CURRENT 
VS Von OUTPUT HIGH VOLTAGE 


< 
E 0 
- 
= 10 
ce 
S 
2 —20 
< 
O —30 
= 
ane 
> —40 
Bre ca clas fecal ie nee 
MB 7052 
3 -50 2 
: SERRE ER 
© —60 
wee OUTPUT ee Gat ace ia 
Fig. 11 — taa ACCESS TIME vs 
AMBIENT TEMPERATURE 
2 
W 
= 
- 
iv) 
NY 
Wd 
O 
O 
< 
< 
< 


Ta, AMBIENT TEMPERATURE (°C) 
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Fig. 8 — lo. OUTPUT LOW CURRENT 
VS Vo_ OUTPUT LOW VOLTAGE 


lo_, OUTPUT LOW CURRENT (mA) 


0 
0 200 400 600 
VoL, OUTPUT LOW CURRENT (mv) 


Fig. 10 — lou OUTPUT HIGH CURRENT 
VS Vou OUTPUT HIGH VOLTAGE 


lon, OUTPUT HIGH CURRENT (mA) 


VoH, OUTPUT HIGH VOLTAGE (V) 


Fig. 12 — ta, ACCESS TIME vs 
AMBIENT TEMPERATURE 


taa, ACCESS TIME (ns) 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


ten, ENABLE TIME (ns) tpis, DISABLE TIME (ns) 


DELAY TIME INCREASE (ns) 


Fig. 13 — tpig DISABLE TIME vs 
AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 15 — ten ENABLE TIME vs 
AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 17 — DELAY TIME INCREASE 
vs C_ LOAD CAPACITANCE 


0 100 200 300 
Ci, LOAD CAPACITANCE (pF) 


ten ENABLE TIME (ns) tpis, DISABLE TIME (ns) 


DELAY TIME INCREASE (ns) 
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Fig. 14 — tpis DISABLE TIME vs 
AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 16 — ten ENABLE TIME vs 
AMBIENT TEMPERATURE 


- sy see MB 7057 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 18 — DELAY TIME INCREASE 
vs C_, LOAD CAPACITANCE 


MB 7057 


ADD TO ten'4" DELAY 
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PROGRAMMING INFORMATION 


FUJITSU PROM TECHNOLOGY 


Fujitsu’s sophisticated Fine Emitter 
technology and programming pulse 
method enables higher programm- 
ability and faster programming time 
than ordinary PROMs, for the highest 
reliability. 


Fast programming time of typically 
10us/bit is achieved with a fine emitter 
cell which requires less programming 
energy; thus, negligible thermal stress. 
Further, Fujitsu advanced technology 
allows very high programmability of 
typically 99%. 


To assure that the element is program- 
med properly, an additional four pro- 
gramming pulses are applied immedi- 
ately after a sense pulse indicates 
conduction in the programmed bit. 
This high reliability feature virtually 
eliminates aluminum migration in the 
programmed cell. The basic manufac- 
turing process is a highly reliable gold 
doped TTL process. 


SPECIAL FACTORY TESTING 


One extra row and one extra column 
of test cells, plus additional circuitry 
built into the PROM chip, allow im- 
proved factory testing of DC, AC and 
programming characteristics. These 
test cells and test circuitry provide 
enhanced correlation between pro- 
grammed and unprogrammed circuits 


in order to guarantee high program- 


mability and reliability. 
PROGRAMMING 


The device is manufactured with out- 
puts low (positive logic ‘’zero’’) in all 
storage cells. To make an output high 
at a particular cell, a junction must be 
changed from a blocking state to a 
conducting state. This procedure is 
called programming. 


Fig. 19 - PROGRAMMED CELL (CROSS SECTION) 


Epitaxial Layer 


Buried Layer 


Substrate 


Vi +Programmed by diffused aluminum eutectic process 


Fig. 20 — INTERNAL PROGRAMMING CIRCUIT 


A5 ge 
——_p 


A7 
MEMORY CELL O 
OUTPUT 
AO 
2 Q1 
A4 
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A logic ‘one’ can be permanently 
programmed into a selected bit loca- 
tion. The desired bit for programming 
is‘selected using eight address inputs to 
turn on transistors Q1 and Q2. By 
taking either (or both) chip enable 
inputs high, the chip is disabled and 
transistor Q3 is held off. Then, a train 
of programming pulses applied to the 
desired output flows through the junc- 


tion into transistor Q1. This program- 


ming current changes the junction to 
the conducting state. The pulse train is 
stopped as soon as the sensed voltage 
indicates that the selected bit is in the 
logic one state. 


An additional 4 programming pulses 
are required to ensure that the bit is 
fully programmed, and to achieve high 
reliability. 


One output must be programmed at a 
time, since the internal decording 
circuit is capable of sinking only one 
unit of programming current at a time. 


DC SPECIFICATIONS (Ta, = 25°C) 


Parameter 


Input Low Voltage 


VERIFICATION 


After the device has been program- 
med, the correct program pattern can 
be verified by taking both chip enable 
inputs low. To guarantee full supply 
voltage and full temperature range 
operation, a programmed device 
should source 2.4mA/MB7052 (400uA 
/MB7057) at VoyH=2.1V and Vec= 
4.35V at 25 C ambient temperature. 


LIABILITY 


Fujitsu utilizes an extensive testing 
procedure to ensure device perform- 
ance prior to shipment. However, 
100% programmability is not guaran- 
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro- 
gramming yield. Fujitsu. will not 
accept responsibility for any device 
found defective if it was not program- 
med according to this specification. 
Devices returned to Fujitsu as defec- 
tive must be accompanied by a com- 
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 
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PROGRAMMING INFORMATION (continued) 


AC SPECIFICATIONS (Ta = 25 C) 


Typ Unit 


am) m°) 
— “ 
Oo ie} 
io} ‘ 
= ine] 
°° ® 
S| 
2, | 3. 
=) =) 
‘io © 
a) “0 
=i 
n n 
9) 39) 
=i{Oo 
—e (o- 
a | 5 
> 
') 
< 
Q 
is] 
a 
= 
* 
~ ~J 


oN 


7.5 


70 V/us 


Pe 
0 


V/us 


Programming Pulse Ramp Rate (Fall) 


Address Input Set-up Time 


an 
> 


22) 
a 


Chip Enable Input Set-up Time t 


Address Input Hold Time tHA 


Chip Enable Input Hold Time 


e+ 
= 
Q 


Programming Pulse Trailing Edge to Sense Strobe Time tps 700 


Time 


1024 


uU 
~~ 
2) 
© 
po) 
3 
2. 
=) 
© 
0 
Cc 
n 
oO 
2 
Cc 
3 
B 
= 


Additional Programming Pulse Number 


* Note: Stipulated at 150Q load and 15V. 


Time 


¥ 


TYPICAL WAVEFORMS 
Ao Vin 
2 
ne Vit 
= Vi 
CE : 
SA: 

Vit tsc tpw tHa 
PROGRAMMING PULSE -—-L-- A 
SENSE PULSE ~— -----— 

Vrer 
tps tps 


SENSE STROBE || eae cee! | ee 
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PROGRAMMING PROCEDURE 


Fig. 21 — PROGRAMMING FLOW CHART 


1. Apply the proper power; Vcc = 
5.0V, GND = 0V 

2. Select the desired word using eight 
address inputs. 


3. Take either (or both) chip enable 


4. Apply 20mA sense current to the 
desired output after a delay of tsc, 
and confirm that the output voltage 
“Vo'’ is higher than, or equal to, 
the sensed voltage “‘VReEE”’. (In the 


case of Vo < Vref, select the 

next desired address after a delay 
of tua.) 

5. Apply a programming pulse with 


amplitude of 200mA and duration 
of tpw. 
YES 


6. Apply the 20mA sense current and 
compare Vo with Vrer after a 
a) In the case of Vo 2 Vr_r, the 

selected bit is still in the logic 

ZERO state. Repeat steps ‘’5” 

and “6”, 

In the case of Vo< Vref, the 

selected bit is then in the logic 

ONE state. Apply the sense cur- 


b 


— 


rent again, and confirm Vo < ed 
Vreer after a delay of equal to 8 
(or greater than) tpyw without APPLY » 
intervening with programming SENSE CURRENT = 


pulse. In the case of Vo = 
VReEF, repeat step “5"' and “6” 
again. 

7. After confirmation of Vo < Vr_er, 
apply four additional programming 
pulses. In the case of Vo > Vref, 
then, repeat steps “5” and “6”, 
again. Select the next desired word 
after a delay of typ. 


® 
3 
? (ok 
= 
| @ 
a 


Note: 1) Sense current must be 
interrupted (= zero) during YES 
each address change. 

2) Programming must be done 
bit by bit. 

3) Ambient temperature during 
programming must be room 
temperature (25° + 2°C). 


APPLY 4 
PROGRAM PULSES 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP16-A) 


.760 (19.30) 


800 (20.32) 


7 .050 (1.27) MAX 


070 (1.78)! 
088 (2.24) 


.042 (1.07) 
062 (1 olf 


90 (2.29) 
110 “il mt 1 


015 (0.38) 
023 (0.58) 


See | 81) 
| 


.700 (17.78) REF 


.290 (7.37) 


.287 (7.29) 310 (7.87) 


.299 (7.59) 


.008 (0.20) 
.012 (0.30) 


| .160 (4.06) MAX 


a <i 
020 (0.51) 
.043 (1.10) 


120 (3.05) 
.140 (3.56) 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction 
purposes is not necessarily given. The information herein has been 
carefully checked and is believed to be entirely reliable. However, 
no responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semiconduc- 
tor devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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NII PROGRAMMABLE 


FUJITSU 


cn) ONY MEMORY 


TTL 2048-BIT PROGRAMMABLE READ-ONLY MEMORY 


The Fujitsu MB 7053 and MB 7058 
are electrically field programmable, 
high speed bipolar TTL 2048-bit read 
only memories organized as 512 words 
by 4 bits. With three-state outputs 
provided on the MB 7053 and un- 
committed collector outputs on the 
MB 7058, memory expansion is simple. 
Both devices have on-chip address 
decoding and chip enable, and they are 
fully compatible with both DTL and 
TTL circuits. 


The memory is fabricated with all 
logic ‘‘zeros”’ (positive logic). Logic 
level “‘ones”’ can be electrically pro- 
grammed in the selected bit locations 
at the rate of 10 us/bit (typical). 


Additionial circuitry is built into the 
Futjitsu PROM chip to allow factory 
testing after packaging for AC, DC 


and programming parameters. The 
extra test cells and unique testing 
methods provide enhanced correla- 
tion between programmed and un- 
programmed circuits in order to 
perform tests of key parameters prior 
to shipment. This results in extremely 
high programmability. 


® 512 words x 4 bits organization, 
fully decoded 


@ High programmability of 99% 
typical (98% minimum) 


@ Programming by diffused aluminum 
eutectic process 


@ Ultra-fast programming time of 
10 us/bit (typical) 


@ AC characteristics guaranteed over 
full operating voltage and tempera- 
ture range via unique testing 
techniques 


ABSOLUTE MAXIMUM RATINGS (See Note) 


are exceeded. 


VOUT _ -0.5 to +5.5 


VPRG -0.5 to +28.5 
rs Cy 


Storage Temperature -55 to +150 


‘Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS 


ee 
neve 


Output Voltage 
(during programming) 


V 
V 


A 
A 
C 
C 
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MB 7058 


CASE DIP16-C 
CERAMIC PACKAGE 


Fast access time of 40 ns typical 
(60 ns maximum) at Ta = 25°C 


DTL/TTL compatible inputs and 
outputs 


Active pull-up (3-state) on MB 7053 
or resistor pull-up (open-collector) 
on MB 7058 


Chip enable (CE) lead for simplified 
memory expansion 


Standard 16-pin DIP package 


Interchangeable with IM5604/ 
5624 


PIN ASSIGNMENT 


Vec 
A7 
Ag 
CE 
O; 
O2 
O3 
O4 


a) 
H 


‘Sel0We 


cc i 


FUJITSU MB 7053 
a 6MB 7058 


GUARANTEED OPERATING RANGES 


Input High Voltage ViH 


Ambient Temperature 


DC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


Parameter Symbol Min | y Unit 
Input Leakage Current (Viy = 4.5V) In14 _a — LA 
Input Leakage Current (VjpH = 5.5V) IrR2 se 10 mA 
Input Load Current (Vi. = 0.4V) lr a 100) mA 
Output Low Voltage (loi = 16mA) VOL — 045 | ov | 


> 


“ie | = 
“se 
| 


Output High Voltage (Io = —2.4mA) 


Output High Voltage (lo = —0.4mA) 2.4 


Ee |e 


3 
> 


— 
I} 3 


O 
Cc 
ot 
ne) 
Cc 
or 
7) 
a 
Oo 
3 
Q 
CG 
Cc 
=. 
e) 
c 
= 
[4] 
pm] 
ot 
< 
fe) 
tl 
G) 
Zz 
= 
Oo 
”n 
3 
> 


*Note: Denotes guaranteed characteristics of the output high-level (ON) state when the chip is enabled (Vice = 0.4V) and the 
programmed bit is addressed. These characteristics cannot be tested prior to programming, but are guaranteed by 
factory testing. 


CAPACITANCE (¢ = 1Mkz: Vcc = +5V; Vin = +2V; Ta = 25°C) 


Parameter 
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Fig. 1— AC TEST CONDITIONS 


= 10pF 


INPUT CONDITIONS 


Amplitude 
Rise and Fall Time 5ns from 1V to 2V 
Frequency. ............00e00% 1 MHz 


oF | 


AC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


Parameter Symbol Min | 
taA” 


Access Time (via address input) 


Output Disable Time — | 
ee 


Output Enable Time 


*Note: Values in parenthesis denote conditions at Ta = 25°C. 


OPERATION TIMING DIAGRAM 


ADDRESS INPUT 


CHIP ENABLE INPUT 


w 
5 
= 


OUTPUT 


S8LOUlsS 


CHIP ENABLE INPUT 


OUTPUT 


OUTPUT 


Notes: 1) Output disable time is the time taken for the output to reach a high resistance state when either chip enable is 
taken high. Output enable time is the time taken for the output to become active when both chip enables are 
taken low. The high resistance state is defined as a point on the output waveform equal to a AV of 0.5V from the 
active output level. 


2) taa, tois’1” and teEj_’1’" cannot be tested prior to programming, but are guaranteed by factory testing. 
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Fig. 2 — MB 7053/7058 BLOCK DIAGRAM 
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TYPICAL INPUT CHARACTERISTICS CURVES 


Fig. 3 — lina INPUT CURRENT Fig. 4 — lwo INPUT CURRENT 
vs Vin INPUT VOLTAGE VS Vin INPUT VOLTAGE 


Pf || we ogo] PPL | | sta ropes 
—1 0 1 2 1 0 1 2 
Vin, INPUT VOLTAGE (Vv) Vin, INPUT VOLTAGE (Vv) 


lina, ADDRESS INPUT CURRENT (mA) 


linc, CHIP ENABLE INPUT CURRENT (mA) 


MB 7058 


OUTPUT CIRCUIT INFORMATION 


THREE-STATE OUTPUT 


A “three-state’’ output is a logic 
element which has three distinct out- 
put states of ZERO, ONE and OFF 
(wherein OFF represents a_ high 
impedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 
connect to bus-organized systems. 


In the case where two devices are on 
at the same time, the possibility exists 
that they may be in opposite low im- 
pendance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is 
unlikely, system noise problems could 
result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 


OPEN-COLLECTOR OUTPUT 


The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini- 
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini- 
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7053 
(3-state) compared to typically 3.0mA 
for the MB 7058 (open-collector). 


Fig. 5 — MB 7053 OUTPUT 


16-INPUT 
MULTIPLEXER 


Fig. 6 — MB 7058 OUTPUT 


16-INPUT 
MULTIPLEXER 
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TYPICAL OUTPUT /SWITCHING CHARACTERISTICS CURVES 


Fig. 7 — lot OUTPUT LOW CURRENT Fig. 8 — Io, OUTPUT LOW CURRENT 
VS Vo. OUTPUT LOW VOLTAGE VS Vo_ OUTPUT LOW VOLTAGE 
< < 
iS £ 
[ae Ee 
2 2 
Lu Ww 
ae ve 
oc oc 
= > 
0 oO 
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o fe) 
- _ 
Lg kK 
~ > 
QO. a. 
Le E 
= 2) 
oO O. 
5 3 ; 
0 200 400 600 
VOL, OUTPUT LOW VOLTAGE (mV) VOL, OUTPUT LOW CURRENT (mV) 


Fig. 9 — lon OUTPUT HIGH CURRENT Fig. 10 — lon OUTPUT HIGH CURRENT 
VS Von OUTPUT HIGH VOLTAGE Vs Von OUTPUT HIGH VOLTAGE 
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ten, ENABLE TIME (ns) tpis, DISABLE TIME (ns) 


DELAY TIME INCREASE (ns) 


Fig. 13 — tpis DISABLE TIME 
vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 15 — ten ENABLE TIME 
: vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 17 — DELAY TIME INCREASE 
vs C_ LOAD CAPACITANCE 


|| me ss 


Ci, LOAD CAPACITANCE (pF) 
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Fig. 14 — tpis DISABLE TIME 
Vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 16 — ten ENABLE TIME 
vs AMBIENT TEMPERATURE 


: oe ee M B 7058 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 18 — DELAY TIME INCREASE 
vs C_ LOAD CAPACITANCE 
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PROGRAMMING INFORMATION 


FUJITSU PROM TECHNOLOGY 


Fig. 19 - PROGRAMMED CELL (CROSS SECTION) 


Fujitsu’s sophisticated Fine Emitter 
technology and programming pulse 
method enables higher programm- 
ability and faster programming time 
than ordinary PROMs, for the highest 
reliability. 


Fast programming time of typically 
10us/bit is achieved with a fine emitter 
cell which requires less programming 
energy; thus, negligible thermal stress. Epitaxial Layer 
Further, Fujitsu advanced technology 
allows very high programmability of 
typically 99%. Buried Layer 


To assure that the element is program- Substrate 
med properly, an additional four pro- 
gramming pulses are applied immedi- 
ately after a sense pulse indicates 
conduction in the programmed bit. 
This high reliability feature virtually 
eliminates aluminum migration in the 
programmed cell. The basic manufac- 
turing process is a highly reliable gold 
doped TTL process. 


Via Programmed by diffused aluminum eutectic process 


Fig. 20 — INTERNAL PROGRAMMING CIRCUIT 
SPECIAL FACTORY TESTING 


One extra row and one extra column 
of test cells, plus additional circuitry 
built into the PROM chip, allow im- 
proved factory testing of DC, AC and As a 
programming characteristics. These re ¥ 

test cells and test circuitry provide = 

enhanced correlation between _ pro- 

grammed and unprogrammed circuits MEMORY CELL (x) -) 
in order to guarantee high program- OUTPUT 
mability and reliability. 


PROGRAMMING 


The device is manufactured with out- 
puts low (positive logic ‘’zero’’) in all 
storage cells. To make an output high 
at a particular cell, a junction must be 
changed from a blocking state to a 
conducting state. This procedure is 
called programming. 
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A logic “‘one’’ can be permanently 
programmed into a selected bit loca- 
tion. The desired bit for programming 
is selected using eight address inputs to 
turn on transistors Q1 and Q2. By 
taking either (or both) chip enable 
inputs high, the chip is disabled and 
transistor Q3 is held off. Then, a train 
of programming pulses applied to the 
desired output flows through the junc- 
tion into transistor Q1. This program- 
ming current changes the junction to 
the conducting state. The pulse train is 
stopped as soon as the sensed voltage 
indicates that the selected bit is in the 
logic one state. 


An additional 4 programming pulses 
are required to ensure that the bit is 
fully programmed, and to achieve high 
reliability. 


One output must be programmed at a 
time, since the internal decording 
circuit is capable of sinking only one 
unit of programming current at a time. 


DC SPECIFICATIONS (Ta = 25 C) 


VERIFICATION 


After the device has been program- 
med, the correct program pattern can 
be verified by taking both chip enable 
inputs low. To guarantee ful! supply 
voltage and full temperature range 
operation, a programmed device 
should source 2.4mA/MB7053 (400uA 
/MB7058) at Voy=2.1V and Vec= 
4.35V at 25 C ambient temperature. 


LIABILITY 


Fujitsu utilizes an extensive testing 
procedure to ensure device perform- 
ance prior to shipment. However, 
100% programmability is not guaran- 
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro- 
gramming yield. Fujitsu will not 
accept responsibility for any device 
found defective if it was not program- 
med according to this specification. 
Devices returned to Fujitsu as defec- 
tive must be accompanied by a com- 
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 


Parameter 


Input Low Voltage 


Input High Voltage 


Sense Pulse Current 


Programming Pulse Clamp Voltage 


Sense Pulse Clamp Voltage 


Sensed Voltage for a Programmed °'1”’ 
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PROGRAMMING INFORMATION (continued) 


AC SPECIFICATIONS (Ta = 25°C) 


Chip Enable Input Hold Time tHC 600k toe eee 
Programming Pulse Trailing Edge to Sense Strobe Time tps | 7m | — | — | 


* Note: Stipulated at 150Q load and 15V. 


TYPICAL WAVEFORMS 


tsa, 
Vy L re 
Sc tpw 


PROGRAMMING PULSE -—-}-- 


THA 
SENSE PULSE J\ IU \ i 


SENSE STROBE | eran seen arene | Semi 
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PROGRAMMING PROCEDURE ; 
Fig. 21 — PROGRAMMING FLOW CHART 

1. Apply the proper power; Vcc = 
5.0V, GND =0V 

2. Select the desired word using nine 
address inputs. 

3. Take either (or both) chip enable 
inputs high. 

4. Apply 20mA sense current to the 
desired output after a delay of tsc, 
and confirm that the output voltage 
“Vo” is higher than, or equal to, 
the sensed voltage “Vref”. (If the 
case of Vo < Vref, select the 
next desired address after a delay 
of tua.) 

5. Apply a programming pulse with 
amplitude of 200mA and duration 
of tpy. 

6. Apply the 20mA sense current and 
compare Vo with Vre_er after a 
delay of tps. 

a) In the case of Vo 2 Vre_r, the 
selected bit is still in the logic 
ZERO state. Repeat steps ‘5’ 
and “6”, 

In the case of Vo< Vr_er, the 

selected bit is then in the logic 

ONE state. Apply the sense cur- 

rent again, and confirm Vo < 

Vree after a delay of equal to 

(or greater than) tpyw without 

intervening with programming 

pulse. In the case of Vo 2 

VRErF, repeat step 5" and “6” 

again. 

7. After confirmation of Vo < Veer, 
apply four additional programming 
pulses. In the case of Vo = Vref, 
then, repeat steps ‘’5’’ and “6”, 
again. Select the next desired word 
after a delay of ty ,. 


Vcc SUPPLY 


BIT SELECT 
PROGRAM? 


APPLY 
SENSE CURRENT 


NO 


b 


al 


O 
8 
ey) 
~< 
= 


‘sauowe 


Note: 1) Sense current must be 
interrupted (= zero) during 
each address change. 

2) Programming must be done 
bit by bit. 

3) Ambient temperature during 
programming must be room 
temperature (25° + 2°C). 


YES 


APPLY 4 
PROGRAM PULSES 
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PACKAGE DIMENSIONS 


16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 


R .025 (0.64) REF 


.754 (19.15) 
.787 (20.0) 


.050 (1.27) MAX 


140 (3.50) 
172 (4.37) 


090 (2.29) 
-110 (2.79) a 


042 (1.06) .015 (0.38) 
.062 (1 58) .023 (0.58) 


(CASE DIP16-C) 


17] 


.244 (6.20) .325 (8.26) .290 (7.37) 
281 (7.14) MAX 310 (7.87) 


' 008 (0.20) 
.014 (0.36) 


| .200 (5.08) MAX 


.120 (3.05) 
.020 (0.5 
080 nen .140 (3.56) 


| 
032 (0.81) TYP 
700 (17.78) 


REF 


Dimensions in 
inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction 
purposes is not necessarily given. The information herein has been 
carefully checked and is believed to be entirely reliable. However, 
no responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semiconduc- 
tor devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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| PROGRAMMABLE 


FUJITSU 


NTT 


6-BIT READ 


ONLY MEMORY 


TTL 4096-BIT PROGRAMMABLE READ ONLY MEMORY 


The Fujitsu MB 7054 and MB 7059 
are electrically field programmable, 
high-speed bipolar TTL 4096-bit read 
only memories organized as 1024 
words by 4 bits. With three-state 
outputs provided on the MB 7054 and 
uncommitted collector outputs on the 
MB 7059, memory expansion is 
simple. Both devices have on-chip 
address decoding and chip enable, and 
they are fully compatible with both 
DTL and TTL circuits. 


The memory is fabricated with all 
logic ‘’zeros’’ (positive logic). Logic 
level ‘‘ones” can be electrically pro- 
grammed in the selected bit locations 
at the rate of 10 us/bit (typical). 


Additional circuitry is built into the 
Fujitsu PROM chip to allow factory 
testing after packaging for AC, DC and 
programming parameters. The extra 


test cells and unique testing methods 
provide enhanced correlation between 
programmed and unprogrammed 
circuits in order to perform tests of 
key parameters prior to shipment. 
This results in extremely high 
programmability. 


@ 1024 words x 4 bits organization, 
fully decoded. 


@ High programmability of 99% 
typical (98% minimum) 


@ Programming by diffused 
aluminum eutectic process 


@ Ultra-fast programming time of 
10 us/bit (typical) 


@ AC characteristics guaranteed 
over full operating voltage and 
temperature range via unique 
testing techniques 


ABSOLUTE MAXIMUM RATINGS (See Note) 


Output Current 


a 
Pecos | tw || we 


Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 
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MB 7054 
MB 7059 


CASE DIP18-C 
CERAMIC PACKAGE 


Fast access time of 45 ns 


DTL/TTL compatible inputs 
and outputs 


Active pull-up (3-state) on MB 
7054 or resistor pull-up (open- 
collector) on MB 7059 


Two chip enable (CE) leads for 
simplified memory expansion 


@ Standard 18-pin DIP package 


Second-source available 


PIN ASSIGNMENT 


Vec 
A7 
Ag 
Ag 
04 
O2 


m 2 


oO 
8 
8) 
=“ 
= 


Solows 


i. 


FUJITSU 


B 7054 
al MB 7059 


GUARANTEED OPERATING RANGES 


jInputtow Vorae | 
FInpucHigh Vottge 2 
Lambant Temperate | ta | 


DC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


Typ Max Unit 


Parameter Symbol 


row tte Coreen 350 
ag Ee 
Output Leakage Current (Vo = 0.4V, chip disabled) lOIL — 
Power Supply Current (Vin = OPEN or GND) 
Output Leakage Current (Vo = 5.5V, chip enabled) Stok’ | | 
Output High Voltage (lo = —2.4mA) MB 7054 Vout | 24 | — | 
Output Short Circuit Current (Vo = GND) | MB 7054 

Output Short Circuit Current (Vo = GND) MB 7059 


e 
> 


3 
> 


3 
< ‘ 


> 


Er, 


ro) 
=| 
> 


> 
(ep) 


3 


= 
BEEe ° 


= 
> 


*Note: Denotes guaranteed characteristics of the output high-level (ON) state when the chip is enabled (Vice = 0.4V) and the 
programmed bit is addressed. These characteristics cannot be tested prior to programming, but are guaranteed by 
factory testing. 


CAPACITANCE (= 1Mbz: Vec = +5V: Vin = +2V; Ta = 25°C) 


Parameter Symbol Min Typ | Max | Unit | 
| 


co ill 
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Fig. 1— AC TEST CONDITIONS 


era ee ce 


ae 
taa | 3002 | 6002 | 30pF | 3002 | 600% | 30pF _| 
= sa | = | 6000 | 10F | = | 3aKe | 10pF | 
eee aaNet 


AC CHARACTERISTICS 


(Full guaranteed operating ranges unless otherwise noted.) 


Parameter 


Access Time (via address input) 


Output Disable Time 


Output Enable Time 


*Note: Values in parenthesis denote conditions at Ta = 25°C. 


ADDRESS INPUT 


CHIP ENABLE INPUT 


g 
8 
» 
= 


OUTPUT : 1.5V 


Ses Ge Voi 


SoOws 


CHIP ENABLE INPUT 


OUTPUT 


OUTPUT 


Notes: 1) Output disable time is the time taken for the output to reach a high resistance state when either chip enable is 
taken high. Output enable time is the time taken for the output to become active when both chip enables are 
taken low. The high resistance state is defined as a point on the output waveform equal to a AV of 0.5V from the 
active output level. 


2) taa, tois’1” and ten’1”" cannot be tested prior to programming, but are guaranteed by factory testing. 
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Fig. 2 — MB 7054/7059 BLOCK DIAGRAM 


4096 BITS 
ADDRESS 


1 OF 64 
DECODER 


(64 x 64) 
MEMORY CELLS 
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Az0 ADDRESS 
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CE,0-0 CHIP meaner 
CE,0-q ENABLE BUFFERS 
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TYPICAL INPUT CHARACTERISTICS CURVES 


Fig. 3 — lina INPUT CURRENT Fig. 4 — tino INPUT CURRENT 
vs Vin INPUT VOLTAGE 


Vs Vin INPUT VOLTAGE 


[|| proses] 
a | 


= 0 
Vin, INPUT VOLTAGE wy? VIN, input Worince Ww 


CMT Tate reduee| 
(il Tt tT tT 


lina, ADDRESS INPUT CURRENT (mA) 
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linc, CHIP ENABLE INPUT CURRENT (mA) 
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OUTPUT CIRCUIT INFORMATION 


THREE-STATE OUTPUT 
Fig. 5 — MB 7054 OUTPUT 


A “three-state’’ output is a logic 
element which has three distinct out- 
put states of ZERO, ONE and OFF 
(wherein OFF represents a _ high 
impedance condition which can neither 
sink nor source current at a definable 
logic level). Effectively, then, the 
device has all the desirable features of 
a totem-pole TTL output (e.g., greater 
noise immunity, good rise time, line 
driving capacity), plus the ability to 
connect to bus-organized systems. 


16-INPUT 
MULTIPLEXER 


In the case where two devices are on 
at the same time, the possibility exists 
that they may be in opposite low im- 
pendance states simultaneously; thus, 
the short circuit current from one 
enabled device may flow through the 
other enabled device. While physical 
damage under these conditions is 
unlikely, system noise problems could 
result. Therefore, the system designer 
should consider these factors to ensure 
that this condition does not exist. 


OO 
OUTPUT 


OPEN-COLLECTOR OUTPUT 


The open-collector output is often 
utilized in high speed applications 
where power dissipation must be mini- 
mized. When the device is switched, 
there is no current sourced from the 
supply rail. Consequently, the current 
spike normally associated with TTL 
totem-pole outputs is eliminated. In 
high frequency applications, this mini- 
mizes noise problems (false triggering) 
as well as power drain. For example, 
the transient current (low impedance 
high-level to low impedance low-level) 
is typically 30mA for the MB 7054 OUTPUT 
(3-state) compared to typically 3.0mA 
for the MB 7059 (open-collector). 


Fig. 6 — MB 7059 OUTPUT 
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TYPICAL OUTPUT/SWITCHING CHARACTERISTICS CURVES 


Fig. 8 — lo. OUTPUT LOW CURRENT 


Fig. 7 — lo, OUTPUT LOW CURRENT 
VS Vo_ OUTPUT LOW VOLTAGE 


lo, OUTPUT LOW CURRENT (mA) 


0 200 400 600 
VoL, OUTPUT LOW VOLTAGE (mv) 


Fig. 9 — lon OUTPUT HIGH CURRENT 
VS Von OUTPUT HIGH VOLTAGE 


i 


Se Vec = 4.5V 
es 


P| | | we se 


1 2 3 4 
Vou, OUTPUT HIGH VOLTAGE (V) 


lou, OUTPUT HIGH CURRENT (mA) 


Fig. 11 — tana ACCESS TIME 
vs AMBIENT TEMPERATURE 


acca 
pt | ne tose 


Ta, AMBIENT TEMPERATURE (°C) 


taa, ACCESS TIME (ns) 
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lor OUTPUT LOW CURRENT (mA) 


VS Vo. OUTPUT LOW VOLTAGE 


0 200 400 600 
VoL, OUTPUT LOW CURRENT (mv) 


Fig. 10 — lon OUTPUT HIGH CURRENT 
VS Von OUTPUT HIGH VOLTAGE 


lon, OUTPUT HIGH CURRENT (mA) 


tan, ACCESS TIME (ns) 


bec ale ca tt 
2 3 4 ° 


VoH, OUTPUT HIGH VOLTAGE (V) 


Fig. 12 — ta, ACCESS TIME 
vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


ten, ENABLE TIME (ns) 


DELAY TIME INCREASE (ns) 


tois, DISABLE TIME (ns) 


Fig. 13 — tpis DISABLE TIME 
vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 15 — ten ENABLE TIME 
vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 17 — DELAY TIME INCREASE 
vs C_ LOAD CAPACITANCE 


0) aT 200 300 
C,, LOAD CAPACITANCE (pF) 
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Fig. 14 — tpig DISABLE TIME 
vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 16 — ten ENABLE TIME 
vs AMBIENT TEMPERATURE 


—50 0 +50 +100 
Ta, AMBIENT TEMPERATURE (°C) 


Fig. 18 — DELAY TIME INCREASE 
vs C_ LOAD CAPACITANCE 
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PROGRAMMING INFORMATION 


FUJITSU PROM TECHNOLOGY 


Fujitsu’s sophisticated Fine Emitter 
technology and programming pulse 
method enables higher programm- 
ability and faster programming time 
than ordinary PROMs, for the highest 
reliability. 


Fast programming time of typically 
10us/bit is achieved with a fine emitter 
cell which requires less programming 
energy; thus, negligible thermal stress. 
Further, Fujitsu advanced technology 
allows very high programmability of 
typically 99%. 


To assure that the element is program- 
med properly, an additional four pro- 
gramming pulses are applied immedi- 
ately after a sense pulse indicates 
conduction in the programmed bit. 
This high reliability feature virtually 
eliminates aluminum migration in the 
programmed cell. The basic manufac- 
turing process is a highly reliable gold 
doped TTL process. 


SPECIAL FACTORY TESTING 


One extra row and one extra column 
of test cells, plus additional circuitry 
built into the PROM chip, allow im- 
proved factory testing of DC, AC and 
programming characteristics. These 
test cells and test circuitry provide 
enhanced correlation between  pro- 
grammed and unprogrammed circuits 


in order to guarantee high program- 


mability and reliability. 
PROGRAMMING 


The device is manufactured with out- 
puts low (positive logic ‘‘zero’’) in all 
storage cells. To make an output high 
at a particular cell, a junction must be 
changed from a blocking state to a 
conducting state. This procedure is 
called programming. 


Fig. 19 - PROGRAMMED CELL (CROSS SECTION) 


Aluminum 


Epitaxial Layer 


Buried Layer 


Substrate 


Via + Programmed by diffused aluminum eutectic process 


Fig. 20 — INTERNAL PROGRAMMING CIRCUIT 
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A logic “one’’ can be permanently 
programmed into a selected bit loca- 
tion. The desired bit for programming 
is selected using eight address inputs to 
turn on transistors Q1 and Q2. By 
taking either (or both) chip enable 
inputs high, the chip is disabled and 
transistor Q3 is held off. Then, a train 
of programming pulses applied to the 
desired output flows through the junc- 
tion into transistor Q1. This program- 
ming current changes the junction to 
the conducting state. The pulse train is 
stopped as soon as the sensed voltage 
indicates that the selected bit is in the 
logic one state. 


An additional 4 programming pulses 
are required to ensure that the bit is 
fully programmed, and to achieve high 
reliability. 


One output must be programmed at a 
time, since the internal decording 
circuit is capable of sinking only one 
unit of programming current at a time. 


DC SPECIFICATIONS (Ta, = 25°C) 


Parameter 


Programming Pulse Current 


Sense Pulse Current 


Programming Pulse Clamp Voltage 


VERIFICATION 


After the device has been program- 
med, the correct program pattern can 
be verified by taking both chip enable 
inputs low. To guarantee full supply 
voltage and full temperature range 
operation, a programmed device 
should source 2.4mA/MB 7054 (400uA 
/MB7059) at Voy=2.1V and Vec= 
4.35V at 25°C ambient temperature. 


LIABILITY 


Fujitsu utilizes an extensive testing 
procedure to ensure device perform- 
ance prior to shipment. However, 
100% programmability is not guaran- 
teed, and it is imperative that this 
specification be rigorously adhered to 
in order to achieve a satisfactory pro- 
gramming yield. Fujitsu) will not 
accept responsibility for any device 
found defective if it was not program- 
med according to this specification. 
Devices returned to Fujitsu as defec- 
tive must be accompanied by a com- 
plete truth table with clearly indicated 
locations of supposedly defective 
memory cells. 


ISns 
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PROGRAMMING INFORMATION (continued) 


AC SPECIFICATIONS (T, = 25 C) 


ee 
Ee 
[rcounmintuiewith ——SSSS*~dC |v || te 
C= |» | — | | vm 
Programming Pulse Ramp Rate (Fail) Pat a) a 
[Atiesnoutnptine we | | | | 
[cuneate ipnsauptiwn | we | wo | — | | 
ase oes 


Chip Enable Input Hold Time aoe 


Programming Time/Device — 4096 <= 
Additional Programming Pulse Number 


Programming Pulse Ramp Rate (Rise) 


Programming Pulse Trailing Edge to Sense Strobe Time 


* Note: Stipulated at 150Q load and 15V. 


TYPICAL WAVEFORMS 


Vcc 


Ao Vin 
Ag Vie 
om Vid 
CE ; 
SA. 
ve ‘sc tpw tHa 

PROGRAMMING PULSE -—-—|-- i 
SENSEPULSE ----—-— 

Veer + 

tps tps 


SENSE STROBE | See wees | ee 
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Note: 1) Sense 


PROGRAMMING PROCEDURE 


. Apply the proper power; Vcc = 

5.0V, GND =0V 

. Select the desired word using ten 

address inputs. 

. Take either (or both) chip enable 

inputs high. 

. Apply 20mA sense current to the 

desired output after a delay of tsc, 

and confirm that the output voltage 

"Vo" is higher than, or equal to, 

the sensed voltage ““VrefF”’. (In the 

case Of Vo < Vrer, select the 
next desired address after a delay 
of tua.) 

. Apply a programming pulse with 

amplitude of 200mA and duration 

of tpw. 

. Apply the 20mA sense current and 

compare Vo with Vref after a 

delay of tps. 

a) In the case of Vo 2 Vre_er, the 
selected bit is still in the logic 
ZERO state. Repeat steps ‘5’ 
and “6”. 

b) In the case of Vo< Vre_r, the 
selected bit is then in the logic 
ONE state. Apply the sense cur- 
rent again, and confirm Vo < 
VrReEEF after a delay of equal to 
(or greater than) tpyw without 
intervening with programming 
pulse. In the case of Vo 2 
VREF, repeat step “5” and “6” 
again. 

. After confirmation of Vo <Vpregr, 

apply four additional programming 

pulses. In the case of Vo = Vref, 

then, repeat steps “’5’ and “6”, 

again. Select the next desired word 

after a delay of typ. 


current must be 
interrupted (= zero) during 
each address change. 

2) Programming must be done 
bit by bit. 

3) Ambient temperature during 
programming must be room 
temperature (25° + 2°C). 
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Fig. 21 — PROGRAMMING FLOW CHART 
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PACKAGE DIMENSIONS 


18-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP18-C) 


— 


s2 


R .025 (0.64) REF | 
64 (6.71) .325 (8.26) .290 (7.37) 
302 (7.67) MAX .310 (7.87) 


882 (22.40) are 
911 (23,14) | 014 (0.36) 


~—=— .050 (1.27) TYP 


-140 (3.56) 
.172 (4.37) | .200 (5.08) MAX 


= get 
.120 (3.05) 
.020 (0.51) 
‘050 (1.27) 4-140 (3.56) 
.090 (2.29) 


.110 (2.79) oe ieee 


800 (20.32) REF 


.042 (1.06) .032 (0.81) TYP D 
.062 (1.58) mensions in 


inches (millimeters) 


Circuit diagrams utilizing Fujitsu products are included as a 
means of illustrating typical semiconductor applications; con- 
sequently, complete information sufficient for construction 
purposes is not necessarily given. The information herein has been 
carefully checked and is believed to be entirely reliable. However, 
no responsibility is assumed for inaccuracies. Furthermore, such 
information does not convey to the purchaser of the semiconduc- 
tor devices described herein any license under the patent rights of 
Fujitsu Limited or others. Fujitsu Limited reserves the right to 
change device specifications. 
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8192-BIT READ ONLY MEMORY 


The Fujitsu MB7055 is an electrically 
field programmable, high-speed/low- 
power bipolar TTL 8192-bit read only 
memory housed in a 24-pin dual-in-line 
package. It is a direct plug-in replace- 
ment for MOS 8K bit EPROMs. With 
two chip enable inputs and 3-state 
outputs, memory expansion is simple. 


The memory is fabricated with all 
logic “zeros” (positive logic). Logic 
level ‘‘ones’’ can be electrically pro- 
grammed in the selected bit locations 
at the rate of 10 us/bit (typical). 


Additional circuitry is built into the 
Fujitsu PROM chip to allow factory 
testing after packaging for AC, DC and 
programming parameters. The extra 
test cells and unique testing methods 
provide enhanced correlation between 
programmed and unprogrammed 
circuits in order to perform tests of 
key parameters prior to shipment. 
This results in extremely high pro- 
grammability. 


@ +5V single power supply 


@ 1024 x 8 bits organization, fully 
decoded 


@ High programmability of 96% 
typical 

@ Programming by diffused aluminum 
eutectic process 

@ Ultra-fast programming time of 
10 ps/bit (typical) 

@® AC characteristics guaranteed over 
full operating voltage and tempera- 
ture range via unique testing 
techniques 

@ Fast access time of 150 ns typical 


@ Small! power dissipation of 0.04 
mW /bit typical 

@ DTL/TTL compatible inputs and 
output 

@® Standard 24-pin DIP package 


@ Pin-to-pin compatible with MB8518 
and Intel 2708 


PROGRAMMING 


The MB7055 can be programmed 
using same specification as used for 
the MB7052/1M5623, MB7057/ 
IM5603, MB7053/IM5624, MB7058/ 
IM5604, MB7054 and MB7059. 
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MB 7055 
MB 7060 


PIN ASSIGNMENT 


TOP VIEW 


w 
8 
= 


S3lOWs 


a in 
FUJITSU 


a MB 7060 


BLOCK DIAGRAM 


INPUT 
BUFFERS & 8192(64 x 128) 
1 OF 64 BIT MEMORY CELLS 


DECODER 


INPUT 
BUFFERS 


8 OUTPUTS 


CHIP 
ENABLE 


Og O7 Og Os O4 03 O72 0; 


ELECTRICAL CHARACTERISTICS 


COMMERCIAL GRADE 
Ta = 0°C to +75°C, Veg = BV + 5% 


IW = -0.18 mA max.: Vy = 0.4V VoL = 0.45V max.: lq = 3.6 mA log = -3 mA min.: -15 mA max. 
li = 60 WA max.: Vj = 4.5V VOH = 2.4V min.: lg = -1.0 mA Cin = 10 pF max.: Coyt = 12 pF 
Vin = 2V min.: Vip = 0.8V max. loin = 40 uA max.: Vo = 5.5V max. 
Vic = -1.5V max.: |) =-10 mA lott = ~40 uA max.: Vo = 0.4V taa = 150 ns typ.: 250 ns max. 
Icc = 70 mA typ.: 100 mA max. loLK = 100 uA max.: Vo = 5.5V tac = 60 ns typ.: 150 ns max. 
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FUJITSU Devices 


ST 


a“ iNiil| QUADRUPLE TTL MB 8901 


TO MOS LEVEL 
allied SHIFTER/DRIVER 
iii 


QUADRUPLE TTL TO MOS LEVEL SHIFTER/DRIVER 


The MB 8901 is a level shifter from @ High speed: 23 ns (tp) jy @ 300 pF) 
TTL/DTL level input to MOS level @ Wide operating range of Vecs: 
output, and also a high-speed clock variable output voltage (+9V to 
driver. Using Schottky barrier diodes +17V) 


and PNP transistors in the circuit, the 
power dissipation is remarkably 
reduced without degradation of 
switching speed. 


@ Low power dissipation PIN ASSIGNMENT 
50 mW for output low state 
70 mW for output high state 
(stand by power per circuit) 


Vcc2 Vcc1 

@ TTL or DTL compatible inputs 
@ Standard 16-leads dual-in-line a x4 
ceramic package Ay Aa 
By Ba 
ABSOLUTE MAXIMUM RATINGS (See Note) B2 B3 
A2 A3 

Symbol Value 

X2 X3 

S ly Voltage” V + 7 V 


*These voltage values are with respect to GND lead. 


(TOP VIEW) 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 
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Oo 
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“ac MB 89o1 


RECOMMENDED OPERATING CONDITION 


Supply Voltage Vcc 
Supply Voltage Vcc2 9.0to 17 


DC CHARACTERISTICS 


(Ta = 0°C ~ 70°C unless otherwise noted) 


Vi pL = 0.8V 
lout = =—-0.1 mA 


Output High Voltage 


Vin =2.0V 
Vcc = 4.75V 
Vcec2 = 16.8V 
louT = 0.1 mA 


Output Low Voltage 


3 


— 


Input High Current (Input B) 11H (B) an 2.4V pf 
Operating Supply Voltage of Veco Vec2 — 


Supply Current (Output Low) (*1) 


: 
= ‘~ 


© 
N 
ad 
oO 
| 


Supply Current (Output High) (*2) 


m 


3 
Bf oR 


(*1) The typical values are applicable for Vecq = 5.0V, Vecg = 16.0V, Ta = 25°C. 
(*2) These values are total current for a package. 
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AC CHARACTERISTICS 


(Ta = 25°C) 


ee ee 
pelea 
Vec1= 5.0V 
tTLH Vec2= 16.0V 12 21 30 ns 
C, = 300 pF 


WAVEFORMS 
90% au 90% 


Input to Output Delay tPLH 


Output Rise Time 


1.5V 


2.0V 2.0V 


Vec2 — 2.0V . Vec2 — 2.0V 
tPHL 


tTLH tTHL 


POWER CONSIDERATION 
The total power dissipation of the MB 8901 ts given as 
P+ = n(Pecy + Poco?) + Gi Vacs! + (4- n)Pst (1) 
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where, 
n = The number of circuits operating at frequency f, 
Pot = DC power dissipation per circuit, 
CLVGcaf = The power required for charging and discharging load capacitance, 
f = The frequency of switching, 
C, = The total load capacitance. 


Pcc1 and Poco are expressed as below, 
Poc1 = 9PstH1 t+ (1 O)Pgtiy + Ky lf) 
Poca = 8PstHa t+ (1 - 8)PsTLa + Kalf) 
where, 
Pcc1 = The power supplied from Vcc, when the circuit is operating with no load capacitance, 
Poca = The power supplied from Vccg when the circuit is operating with no load capacitance, 
PotH1 = The DC component of Pec when output is High, 
Psti4 = The DC component of Pac; when output is Low, 
PostH2 = The DC component of P¢cg when output is High, 
Poti_2 = The DC component of P¢cg when output is Low, 
6 = Duty ratio, 
K4(f) = The AC component of Pec}, 
K9(f) = The AC component of Pcco. 


Assuming that 


PsTH = PstH1 + PsTH2 


PstL = Psti1+PstL2 


where, 


Pot = The DC power dissipation when output is High, 
Por, = The DC power dissipation when output is Low. 


Then, substitution of Eqs. (2), (3), (4), (5) into Eq. (1) yields, 
Pr=nl0 Popy + (1-O)PgqL + Ky(f) + Kaif] + CLVEcg f+ (4-n)Pgt 
On the other hand, each component of DC power per circuit can be obtained as follows. 
Pstii = “lcciL/4) Voc 
PstL2 = (IecaL/4) Vcca2 
PstH1 = (IcciH/4) Voc 


PstH2 = (Icc2H/4) Vcc2 


The typical and maximum values of lcc1 L IccaL: lcc1H and IccgH are shown in the specification table. 


For example, we calculate each value of Eqs. (1) to (10) in the case of duty ratio = 50%. 
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(4) 


(5) 


(6) 


(7) 
(8) 
(9) 


(10) 


In 


FUJITSU 
MB 8901 [IIIT 


Pr = n[41.2 + Ky(f) + 20.4 + Ko(f)] + Cy Vacof + (4 - n) Poy 


naa Total Power Dissipation 
Typ. 


Max. Pr = n[65.6 + Ky(f) + 34.6 + Ko(f)] + CL VA of + (4 - n)Pgt 


We should estimate P+ in the case of Pot = Pot and in the case of Pot = Posty. 


The Eq. of P+ can be reduced as shown in the table below, assuming K(f) = 0 because Pccy hardly depends on the 


frequency. 
Typ. Pr = n[61.6 + Ko(f)] + Cy (16)2F + 50.8(4 - n) 


PSTL ; 
ex | Py = n[100.2 + Ko(f)] + Cy (16.8)“f + 80.9(4 - n) 
oF Py = n[61.6 + Ko(f)] + Cy (16)2f + 72.5(4 - n) 


Pr = n[100.2 + Ko(f)] + Cy (16.8)2f + 119.7(4 - n) 


The values of the K9(f) can be calculated by substracting Pgsto[= 1/2(Psty2 + PstLa)] from Pec in Fig. 1. 


The total power dissipation should be restricted by the upper limit of the junction temperature and the thermal 
resistance of the package. The maximum load capacitance of one package or of one circuit is determined from the 
current capability of lead wire. Thus, the load capacitance must be limited by two factors that are power dissipation 
and current density of lead wire. For the MB 8901 these limits are shown as below. 


Total Power Dissipation/PKG 4 3-58 a4 85 SES oe ee OAS TESS Max. 600 mW 
Total Load Capacitance/PKG 1... 0... cece ee te wt et tte ee ee et ee tae Max. 1000 pF 
Load Gapacitanee/CCT «3 2 sb on oreo nk OE oes Cr eee web heb ee Fee Wee SAREE wed Max. 600 pF 


The maximum total load capacitance of MB 8901 (which contains four circuits in a package) can be derived by 
substituting these limits to the Eqs. of P- (corresponding to each frequency of switching). The result of the calculation 
in the case of n = 4 is shown in Fig. 2. 


Besides, we can obtain the maximum total load capacitance of any duty ratio by applying [@PsT yy + (1 - 8)PsTL] 
for Pst. 
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NO LOAD POWER DISSIPATION, 
Poc1/Pcct. Pcc2/cctT (mw) 


300 


50 | 


int 


Fig. 1—Pcc , AND Peco VS. 
FREQUENCY OF SWITCHING 


DUTY RATIO 50% 


Tr. 
rt a 
pantech pj} — 3-4-1}. 
eit — 
> im eamus 


gai 
an a 
100K 500K 1M 5M 10M 


FREQUENCY OF SWITCHING (Hz) 


LOAD CAPACITANCE (pF)/PACKAGE 


Fig. 2—THE MAXIMUM LOAD 
CAPACITANCE VS. FREQUENCY 


THE MAXIMUM LOAD CAPACITANCE PER ONE PACKAGE | 


ill wai Lt WORST CASE 
Ez 


Vcc = 5.25V; Vec2= 16.8V 
with lcci. = 60 mA; Icca_ = 0.5 mA 


mei 

ot TL I¢c1H = 40 mA; Icc2H = 16 mA 
Li TOUT TYPicac case 
TTI 


1 Vcec1 = 5.0V; Vcc2 = 16.0V 
lccit = 40 mA; Iccaz_ = 0.2 mA 
Icc1iH = 26 mA; Icc2H = 10 mA 


0 
0. 1M 0.5M 1M 10M 
FREQUENCY OF SWITCHING (Hz) 
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1N0Ni|_ (QUADRUPLE TTL MB 8902 
FUJITSU TO MOS LEVEL 

HIFTER/DRIVER 
“nll , AND function) 


-_~ 


QUADRUPLE TTL TO MOS LEVEL SHIFTER/DRIVER 
(AND FUNCTION) 


The MB8902 is a level shifter from @ Wide operating range of Veco: PIN ASSIGNMENT 
TTL/DTL level input to MOS level Variable output voltage (9V 
output, and also a high speed clock to 17V) 


driver. Using Schottky barrier diodes = 
and PNP transistors in the circuit, the 

power dissipation is remarkably 

reduced without degradation of 

switching speed. 


Low power dissipation: 


40 mW for output low state 
40 mW for output high state 
(Stand by power/circuit, @ 
Vec2= 12V) 


@ High speed: 23 ns max. (teLy @ TTL or DTL compatible inputs 


@ 300 pF) @ Standard ceramic 16-leads dual-in- 


line package 


ABSOLUTE MAXIMUM RATINGS 


[ene mn [ve [i 
fronvower ws | eam 


(*1) These voltage values are with respect to GND lead. 


TOP VIEW 


z 
 @ 
3 
3 
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oa! MB 8902 


RECOMMENDED OPERATING CONDITIONS 


DC CHARACTERISTICS 
(Ta =0°C ~ 70°C) 


el 


V 
Output High Voltage CC2 


-0.3 
Output Low Voltage 


Input Low Current (Input A) 


= 


Supply Current (Output Low) (*1) 


Same as above 


'?) 
‘@) 
NO 
f~ 


Supply Current (Output High) (*1) 


(*1) The typical values are applicable for Vcc, = 5.0V, Vecg = 12.0V, Ta = 25°C. 
(*2) These values are total current for a package. 
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AC CHARACTERISTICS 
(Ty = 25°C) 


sou |_| ome [te Oe | Oe 


Input to Output Delay 


'TLH 7 25 
C, = 300 pF 


WAVEFORMS 


Output Rise Time 
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POWER CONSIDERATION 


The total power dissipation of the MB 8902 is given as 
= 2 
Pr =n(Pcc1 + Pecg) + Ci Vecof + (4 -n)Psot 
where, 
n: The number of circuits operating at frequency f. 
Pst; DC power dissipation per circuit. 
CLVGcof: The power required for charging and discharging load capacitance. 
f: The frequency of switching. 
C,.: The total load capacitance. 


Pcc 1 and Pccg are expressed as below, 


Poc1 = 8PstH1 + (1 - 8)PstLq + Ky ff) 


Poca = 8PstHa + (1 - @)PstLa t+ Kolf) 


where, 


Pcoc1: The power supplied from Vcc when the circuit is operating with no load capacitance. 
Pcocg2: The power supplied from Vccg when the circuit is operating with no load capacitance. 


Pstp1: The DC component of Pec, when output is High. 
Potiy: The DC component of Pec when output is Low. 
PsTH2: The DC component of Pecg when output is High. 
PsTL2: The DC component of Pccz when output is Low. 
9: Duty ratio. 
K4(f): The AC component of Pcc}. 
K(f): The AC component of Poco. 


Assuming that 


PSTH = PsTH1 + PsTH2 


PstL = Psti1 + Psti2 


where, 


Poty: The DC power dissipation when output is High. 
Pst: The DC power dissipation when output is Low. 


Then, substitution of Eqs. (2), (3), (4), (5) into Eq. (1) yields, 
Pr = nlOPoty + (1 -O)PgTL + Ky(f) + Kalf)] + C, VA Gof + (4 — n)Pgt 
On the other hand, each component of DC power per circuit can be obtained as follows, 
Pstut = (cc1L/4)Vccr 
PstL2 = (IccaL/4)Vcc2 
PstH1 = (Icc1H/4)Vcc4 


PstH2 = (Icc2H/4)Vcc2 
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(2) 
(3) 


(4) 


(5) 


(6) 


(7) 
(8) 
(9) 
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The typical and maximum value of Icc4L., !ccat, !ec1H and |cc2H are shown in the specification table. 


For example, we calculate each value of Eqs. (1) to (10) in the case of duty ratio 6 = 50%. 


Poc1/CCT cee AL 
PstH/CcT 


—- Total Power Dissipation 
Py = n[28.8 + Ky(f) + 15.3 + Ko(f)] + GC) Vegot + (4~n)Pot 


yp. 
Pr = [52.5 + Ky(f) + 26.0 + Kolf)] + CLVA oof + (4 - n)Pgt 


We should estimate P7 in the case of Pot = Pst 1 and in the case of Pot = Potty. 


The Eq. of P-+ can be reduced as shown in the table below, assuming K1(f) = 0 because Pac, hardly depends on the 
frequency. 
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ae eee 
_ 2 
= + + + = 
Typ. pee Pr = n[44.1 + Ko(é)] + Cy (12)2F + 38.1(4 — n) 


| Py = n[78.5 + Ko(f)] + Cy (12.6)2 + 67.2(4 - n) 


Typ. , Pr = n[44.1 + Ko(f)] + Cy (12)2F + 50(4 — n) 
STH 
Pr = n[78.5 + Ko(f)] + Cy(12.6)2F + 89.8(4 -n) 
The values of the K(f) can be calculated by subtracting Potol= 1/2(Pstya + PstLga)] from Pegg in Fig. 1. 


The total power dissipation should be restricted by the upper limit of the junction temperature and the thermal resistance of 
the package. The maximum load capacitance of one package or of one circuit is determined from the current capability of 
lead wire. Thus, the load capacitance must be limited by two factors that are power dissipation and current density of lead 
wire. For the MB 8902 these limits are shown in the table below. 


Total Power Dissipation/PKG Max. 600 mW 
Total Load Capacitance/PKG Max. 1000 pF 
Load Capacitance/CCT Max. 600 pF 


The maximum total load capacitance of MB 8902 (which contains four circuits in a package) can be derived by substituting 
these limits to the Eqs. of Py (corresponding to each frequency of switching). The result of the calculation in the case of 
n = 4 is shown in Fig. 2. 


Besides, we can obtain the maximum total load capacitance of any duty ratio by applying (@Pgtyy + (1 - @)Ps7L) for Pst. 


FIG. 2— THE MAXIMUM LOAD 
FIG. 1 —Peo¢, AND Pcco CAPACITANCE VS. FREQUENCY 
VS. FREQUENCY SWITCHING 


1000 THE MAXIMUM LOAD CAPACITANCE PER ONE PACKAGE 


WORST CASE 


3 DUTY RATIO = 50% aoe Vec1 = 5.25V, Voce = 12.6V 
o— ix 800 lec1L = 50 mA, Iccat = 0.5 mA 
Ez = ICC1H = 30 mA, Icc2H = 16 mA 
= 500 | us 700 : 
Blk a 2 gop [THE MAXIMUM LOAD CAPACITANCE PER ONE CIRCUIT 
BO < 
as a 

W! —_ 
i 100 Poco (TYP) Q 500 TYPICAL CASE - 
ele Hs TRARY < Veci = 5.0V, Vec2 = 12.0V 
Ole 50 cc' < 400 IcciL = 30 mA, Iccay = 0.2mA 

Q ; i = 16 mA, | =10mA 
a8 2 300 CC1H CC2H 
318 & 200 
ro) a. 
2 100 

20 
100K 500K 1M 5M 10M 0.5M 1M 5M 10M 20M 
FREQUENCY OF SWITCHING (Hz) FREQUENCY OF SWITCHING (Hz) 
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TO MOS LEVEL 
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NS nAND turctiony; 


((NAND.function)) 


QUADRUPLE TTL TO MOS LEVEL SHIFTER/DRIVER 
(NAND FUNCTION) 


The MB8907 ts a level shifter from @ Wide operating range of Voc9: PIN ASSIGNMENT 
TTL/DTL level input to MOS level Variable output voltage (9V 

output, and also a high speed clock to 17V) 

driver. Using Schottky barrier diodes @ Low power dissipation: 


and PNP transistors in the circuit, the 
power dissipation is remarkably 
reduced without degradation of 
switching speed. 


40 mW for output low state 
40 mW for output high state 
(Stand by power/circuit, @ 
Vec2 = 12V) 

@ High speed: 23 ns max. (tp) y @ TTL or DTL compatible inputs 


@ 300 pF) @ Standard ceramic 16-leads dual-in- 


line package 


ABSOLUTE MAXIMUM RATINGS 


TOP VIEW 


Storage Temperature Range 


(*1) These voltage values are with respect to GND lead. 
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RECOMMENDED OPERATING CONDITIONS 


sae 
a 
ES 


DC CHARACTERISTICS 


(Ta = 0°C ~ 70°C) 


Vip = 2.0V Vcc2 Vcc2 
Output High Voltage VOH ia 20m 07 035 
Vy L -_ 0.8V 
V =4.75V 
Output Low Voltage VOL CCl 0.45 


Vcc2 = 12.6V 


lout = 0.1 mA 


Input Low Current (Input A) ly (A) 


ICC1L 


N 
>) 


I in oO 
. oO (oe) 


| 3 3 
> > > 


y= 
> 


= 2 


Supply Current (Output Low)(*1) 


oO 
N 
S 


Supply Current (Output High) (*2) 


N 
oO 
3 

> 


—_ 
=) 


(1) The typical values are applicable for Vecy = 5.0V, Veco = 12.0V, Ta = 25°C. 
(*2) These values are total current for a package. 
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AC CHARACTERISTICS 


(Ta = 25°C) 


Vec1 = 5.0V 
tPLH Veco? = 12.0V 7 16 23 ns 
C, = 300 pF 


Vec1 = 9.0V 
Output Rise Time tTLH Vcc? = 12.0V 7 15 25 ns 
C, = 300 pF 


Input to Output Delay 


WAVEFORMS 


Af 


® 
ry 
°. 
O 


“SODIAO 
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POWER CONSIDERATION 


The total power dissipation of the MB 8907 is given as 
Pr =nlPocy + Poca) + Cy Vacof + (4 - n)Pgt 
where, 
n: The number of circuits operating at frequency f. 
Poy; DC power dissipation per circuit. 
CLV A cof: The power required for charging and discharging load capacitance. 
f: The frequency of switching. 
C,: The total load capacitance. 


Poc 1 and Peco are expressed as below, 
Poor = OPstHi + (1 - O)Pgtiy + Ky (fF) 


Poca = 8PgtHa + (1 - @)Pgti2 + Katt) 


where, 


Poc1: The power supplied from Vcc 1 when the circuit is operating with no load capacitance. 
Pccg2: The power supplied from Vccg when the circuit is operating with no load capacitance. 


Psty1: The DC component of Pcc4 when output is High. 
Pst 1: The DC component of Pcc when output is Low. 
PstH2: The DC component of Poca when output is High. 
Pst: The DC component of Pccg when output is Low. 
8: Duty ratio. 
K4(f): The AC component of Pccq. 
K(f): The AC component of Poco. 


Assuming that 


PsTH = PsTH1 + PsTH2 


Pott = Psti1+Psti2 


where, 


Psty: The DC power dissipation when output is High. 
Pst: The DC power dissipation when output is Low. 


Then, substitution of Eqs. (2), (3), (4), (5) into Eq. (1) yields, 


Pr = nlOPoty + (1 -O)PotL + Ky(f) + Ko(f)] +C) Va pof + (4 - n) Pg 


On the other hand, each component of DC power per circuit can be obtained as follows, 


Pstii = (loc1L/4)Vcc1 
PstL2 = (lecat/4)Vcc2 
PstH1 = (loc1H/4)Vcc1 
PsTH2 = (Icc2H/4)Vcc2 
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The typical and maximum value of Icc7L. Iecat. !cc1H and Icc2H are shown in the specification table. 


For example, we calculate each value of Eqs. (1) to (10) in the case of duty ratio 6 = 50%. 


re ee ee ee 


ee 


PstH/CCT 61.3 mW 115.5 mW 
Pocg/CCT 15.3 + Ko(f) mW 34.7 + K(f) mW 


eof Total Power Dissipation 


Typ. Pr = n[35.6 + Ky(f) + 15.3 + Ko(f)] + CLVA Gof + (4 - n)Pgt 


We should estimate P+ in the case of Pot = Pot, and in the case of Pot = PTH. 


Pr = n[65.7 + Ky(f) + 34.7 + Ko(f)] + CLVA cof + (4 - n)Pgt 


The Eq. of P- can be reduced as shown in the table below, assuming K4(f) = 0 because Poc, hardly depends on the 
frequency. 
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items Pot Total Power Dissipation 
Typ. P+ = n[50.9 + Ko(f)] + Cy (12)2¢ + 40.6(4 — n) 
YP Pot, T 2 L 
Py =n[100.4 + Ko(f)] + Cy (12.6)2F + 85.1(4 - n) 
Typ. aoe Py = n[50.9 + Ko(f)] + Cy (12)2F + 61.3(4 - n) 


Py =n[100.4 + Ko(f)] + Cy(12.6)2F + 115.5(4 - n) | 
The values of the K(f) can be calculated by subtracting Psta[= 1/2(PstyH2 + PstTLga)] from Pec in Fig. 1. 


The total power dissipation should be restricted by the upper limit of the junction temperature and the thermal resistance of 
the package. The maximum load capacitance of one package or of one circuit is determined from the current capability of 
lead wire. Thus, the load capacitance must be limited by two factors that are power dissipation and current density of lead 
wire. For the MB 8907 these limits are shown in the table below. 


Total Power Dissipation/PKG Max. 600 mW 


Total Load Capacitance/PKG Max. 1000 pF 
Load Capacitance/CCT Max. 600 pF 


The maximum total load capacitance of MB 8907 (which contains four circuits in a package) can be derived by substituting 
these limits to the Eqs. of P+ (corresponding to each frequency of switching). The result of the calculation in the case of 
n = 4 is shown in Fig. 2. 


Besides, we can obtain the maximum total load capacitance of any duty ratio by appling [@Pot py + (1 -6)Ps7_] for Pot. 


FIG. 2 — LOAD CAPACITANCE 
FIG. 1 — Pcc1 AND Pcc2 VS. FREQUENCY 
VS. FREQUENCY OF SWITCHING ine THE MAXIMUM LOAD CAPACITANCE PER ONE PACKAGE 


DUTY RATIO 50% [ 


200 


_ 
i=] 
o 


TYPICAL CASE (n = 4) 
DUTY RATIO = 50% 


Pec (TYP) : 


a 
i) 
LOAD CAPACITANCE (PF)/PACKAGE 


NO LOAD POWER DISSIPATION, 
Poc1/CCT, Pcc2/CCT (mw) 


oa 


100K 500K 1M 5M 10M 0.5M 1M 5M 10M 
FREQUENCY OF SWITCHING (Hz) FREQUENCY OF SWITCHING (Hz) 
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iii, DUAL CM MB 8909 
FUJITSU 70 MOS LEVEL 


CT ai 


DUAL CML TO MOS LEVEL SHIFTER 


The MB8909 is a level shifter from PIN ASSIGNMENT 
CML tevel input to MOS level output, 
and also a high speed clock driver, 
using Schottky barrier diodes and 
PNP transistors in the circuit. 


Vec1 SND, 04 Vec2 Vecc2 02 GND2- Veg 


@ High speed: 


12 ns typ. (tp; py @ 300 pF) 
16 ns typ. (tpLH @ 300 pF) 


@ Wide operating range of Vega 


Variable output voltage 
(7V ta 16V} 


TOP VIEW 


ABSOLUTE MAXIMUM RATINGS 


ee 
seovvomery | | vanes 


(*1) These voltage values are with respect to GND lead. 
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RECOMMENDED OPERATING CONDITION 


as 
En 
En 
emit [eT 
eowintenwre ita ted 


(41) These waleags values are with respect to GND lead. 
DC CHARACTERISTICS 


(T= 0°C to +70°C) 


Croom mi] cow [mn |e | te [vat 
frantinvene tw | 
a 
Ee 

[a 


Output Low Voltage You iets 7 bl 
Vin = Vit Vec2 | Ycc2 

Output High Voltage | Yon ipa sodA ae oe 

] Output Clamp Voltage Yoo Pe as fs 

femme a wd tt 


Pec [wna [| we | a 
Picea [ sewn [|| 
Pe [ome [= f= 
ee 
Cas [ae 


Supply Current (“ON’’)/PKG 


Supply Current (“OFF’’)/PKG 


een | ome 


Note: The typical values are applicable for Vac, = 5.0V, Vccg = 12.0V, Veg = -5.2V, Vip = -0.85V, Vi_ = -1.75V, 
Ta = 25°C, 
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TESTING VOLTAGE VALUES 


AC CHARACTERISTICS 


Ta = 25°C, Vocq = 5.0V, Veco = 12.0V, Veg =-5.2V 


Tc = 250 ns 
C,; =OpF 


Supply Current Duty Cycle = 50% 
Vip = -0.85V 
Vip = -1.75V 


SWITCHING CHARACTERISTICS 


Ta = 0°C to +70°C, Voc, = 5.0V + 5%, Veco = 12.0V + 5%, Veg = -5.2V + 4% 


[Pomme mt eos [tm | im | me [ve 
; 


ps | ow | 


Propogation Time, Input to Output tPLH 


Propogation Time, Input to Output 


C, = 300 pF 
Tc = 250 ns 73 
Output Rise Time Vin = —0.85V 
+ 0.03V 
+ 0.03V 


° 
Note: The typical values are applicable for Vcc, = 5.0V, Veco = 12V, Veg = -5.2V, Ta = 25 C. 


I 
=. 
pe) 
© 
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SWITCHING CHARACTERISTICS (con't) 


OUTPUT 
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“iii OVADRUPLE MB 8903 
FUJITSU 2:INPUT OR ECL 
TO MOS LEVEL 


II SHIFTER/DRIVER 


QUADRUPLE 2-INPUT OR ECL TO MOS LEVEL/SHIFTER 


The MB 8903 is a quad 2-input OR to drive high capacitive loads. PIN ASSIGNMENT 
gate and consists of four ECL to MOS 
translators which convert MB 10K 


logic levels to NMOS levels. © Fast propagation delay: 10 ns typ. 


@ 300 pF/ckt 
It is designed for use in N-channel @ Low power dissipation: 420 mW 
memory systems as a Read/Write, typ./pkg @ 5.0 MHz (all 4 drivers 
Data/Address Driver. have 300 pF) 
It may also be used as a high fanout me SapULeCrIOK 
ECL to TTL translator, or in other @ Output: +0.4V, Vo, max. 
applications requiring the capability +3.0V, Voy min. 


ABSOLUTE MAXIMUM RATINGS 


= 0 pF to 600 pF/ckt 
Capacitive Load 0 pF to 1800 pF/pkg 
Storage Temperature -55 to +150 


2 
3 
ry) 
o 
@ 
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IMM 


FUJITSU 


ual MB 8903 


RECOMMENDED OPERATING CONDITION 


a 
femeiwioe Swair | 


AC CHARACTERISTICS 


(Tp, = 25°C) 


ane C—O 
Propagation Delay 
Propagation Delay Voc = 5.00V 

Ver = -5.20V 
Fall Time 


Input voltage values are below. 


(Units V) 
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DC CHARACTERISTICS 


(Air flow is greater than 2.5 m/sec) 
Vcc = 4.75V 


Veg = -5.20V 


Output High Voltage Vi = Vitmax. 
lo = -0.1 mA 
(*1) 


Output High Threshold Voltage 


Vcc = 5.25V 
Veg = -5.20V 
Output Low Threshold Voltage V1 = Vitmax. 
lo = 0.1 mA 
(*1) 


Voc = 4.75V 
Veg = —9.20V 
Output Low Voltage Vi = Vitmin. 


lo =0.1mA 
(*1) 


Vcc = 4.75V 
Veg = -5.20V 
Output Low Voltage Vi= Vitmin. 
lo =20mA 
(*1) 


Vcc = 5.00V 
VEE = ~5.20V 
Vi = Vitmax. 
(*1) 
Input High Current 
Vcc = 5.00V 
Veg = -5.20V 


Vi = Vinmax. 
(*1) 


Vac = 5.00V 
Veg = —-9.20V 


Input Low Current = 
Mi = Mit min, 


FI 
g 
Qo 
o 
@ 
0 


(*1) Other inputs are open. 


SODIAO 
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DC CHARACTERISTICS (continued) 


[arom [me [om 
Go 


Positive Power Supply Current 


Vcc = 5.00V 

Positive Power Supply Current Veg = -5.20V 
Inputs open 

Vcc = 5.00V 

Veg =-9.2V 


Negative Power Supply Current 
Inputs open 


(*1) Other inputs are open. 


WAVEFORMS 


OUTPUT 


INPUT PULSE 
Vin = -0.89V, Viz = -1.69V 


tTLH = tTHL = 2.0 ns + 0.2 ns 
PRR =5 MHz 
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FIG. 1 — POWER DISSIPATION 
VS. FREQUENCY 
= 
E 
= 
fe) 
a 
{ 
= 
a TYPICAL 
Q Vcc = 5.0V 
a VEE = -5.2V 
= 
2 
01 0.2 0.5 1 2 5 10 
FREQUENCY (MHz) 
FIG. 2 — OUTPUT VOLTAGE FIG. 3 — OUTPUT VOLTAGE 
(HIGH) VS. OUTPUT CURRENT (LOW) VS. OUTPUT CURRENT 


Jct nee eee eee 
ee ete TE Te oe 
MESES cee 
eRe a i 


Vcc = 5.0V 
VEE = -5.2V 


I 
OUTPUT VOLTAGE (LOW) (V) 


OUTPUT VOLTAGE (HIGH) (V) 


cé¥) 


0 20 30 50 60 


0 —5 -10 
OUTPUT CURRENT (mA) OUTPUT CURRENT ne 


=] 
a 
=) 
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rf 
O 
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FIG. 4 — OUTPUT VOLTAGE (HIGH) 
oe VS. TEMPERATURE 
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4) 20 60 80 100 
AMBIENT TEMPERATURE (°C) 


FIG. 6 — POSITIVE SUPPLY CURRENT 
VS. TEMPERATURE 


rated Oe 


26 44 


if 
N 


f=) 
i=] 


SUPPLY CURRENT, IccH (mA) 
a 
ett ty 
SUPPLY CURRENT, Icc1 (mA) 


Pe 
oa 


20 40 80 100 
AMBIENT TEMPERATURE (°C) 


FIG. 5 — OUTPUT VOLTAGE (LOW) 
VS. TEMPERATURE 


Vcc = 5.0V 


CCT te 
Vj = -1.850V 


lo. =0.1mA 


OUTPUT VOLTAGE (LOW) (V) 


0 20 40 60 80 100 
AMBIENT TEMPERATURE (°C) 


FIG. 7 — NEGATIVE SUPPLY CURRENT 
VS. TEMPERATURE 


vecssov | | tt | | 


VEE = -5.2V 


~34 


te 


SUPPLY CURRENT, teg¢ (mA) 


1) 20 40 60 80 100 
AMBIENT TEMPERATURE (°C) 


SWITCHING TIMES (ns) 


SWITCHING TIMES (ns) 


FIG. 8 — SWITCHING TIMES 
VS. LOAD CAPACITANCE 


A 
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“CCT een 
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wae ) 


100 200 300 400 500 
LOAD CAPACITANCE (pF) 


FIG. 10 — SWITCHING TIMES 
VS. POSITIVE SUPPLY VOLTAGE 


SUPPLY VOLTAGE, Vcc (V) 
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FIG. 9 — SWITCHING TIMES 
VS. TEMPERATURE 


SWITCHING TIMES (ns) 


20 40 60 80 100 
AMBIENT TEMPERATURE (°C) 


FIG. 11 — SWITCHING TIMES VS. 
NEGATIVE SUPPLY VOLTAGE 


-4.5 -5.0 ~5.5 
SUPPLY VOLTAGE, Vcc (V) 
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ni DUAL LINE MB 8911 
FUJITSU 


a il 


DUAL LINE RECEIVER 


@ High common-mode rejection ratio @ Gate inputs for logic versatility PIN ASSIGNMENT 

@ High input impedance @ TTL or DTL drive capability 

@ High input sensitivity @ High dc noise margins STROBE 
© Differential input common-mode @ Standard ceramic 14-lead dual-in- Voc Yer 28,26 N.C. 2Y 26 


voltage range of +3V tine package 


@ Strobe inputs for receiver selection 


ABSOLUTE MAXIMUM RATINGS 


ee 
esovvenery | vee | te 
emia vows || 
energies | | 

es ee 


(*1) These voltage values are with respect to network ground terminal. 
(*2) These voltage values are at the noninverting (+) terminal with respect to the 
inverting (-) terminal. 


1A 1B N.C. 1Y 1G S GND 
L_—__,—— 


STROBES 


TOP VIEW 
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FUNCTION TABLE 


DIFFERENTIAL INPUTS STROBES OUTPUT 
Y 


= i a a ee 


RECOMMENDED OPERATING CONDITIONS (*3) 


enon ieee 

Ee 
oceesmel 
Pou 


oe 
as 
2 


Input Voltage Range, Any Input to Ground (*4) 
Operating Free-Air Temperature Range 


(*3) When using only one channel of the line receiver, the inputs of the other channel should be grounded. 
(*4) The recommended combinations of input voltages fall within the shaded area of the figure that follows. 


0 to +70 


+5 
+3 
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RECOMMENDED COMBINATIONS 
OF INPUT VOLTAGES FOR 
LINE RECEIVERS 


MRVLVAAVAA 
VAVAVA 


INPUT A TO GROUND VOLTAGE, V 


5 -4 -3 -2 -1 0 1 2 3 


INPUT B TO GROUND VOLTAGE, V 


AC CHARACTERISTICS 


(Vcc = 5V, Veg = -5V, Ty = 25°C) 


Propagation Delay Time, Low to High Level, , Rx» = 3902 71 28 - 
from Differential Inputs A and B to Output PLH(D) Cy = 15 pF [(27) *4] 
Propagation Delay Time, High to Low Level, ; Ry = 39022 71 26 

from Differential Inputs A and B to Output PHL(D) C, = 15 pF ((27) *4] 


Ry, = 39022 
Propagation Delay Time, High to Low Level, ; Ry» = 3902 13 20 aa 
from Strobe Input G or S to Output PHL(S) C, = 15 pF 


(*4) These maximum values are applicable for Veg = -6V. 
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DC CHARACTERISTICS 


(T, = 0°C to +70°C unless otherwise specified) 
St [tow [oe [on 


High-Level Input Current into 1A or 2A 


Vec = max., Veg = max. 
Low-Level Input Current into 1A or 2A Vip =-2V 


Vcc = max., Veg = max., 
High-Level Input Current into 1G or 2G 
Vcc = max., Veg = max. 
HHG2 ViHis) = 5-5V 
Low-Level Input Current into 1G or 2G rr Voc = max., VEE = max. 
EG VIL(s) = 0.4V 
Vcc = max., Veg = max. 
HHS1 ViHis) = 2.4V 


High-Level Input Current into S 
Vcc = max., Veg = max. 
NHS2 ViH(S) = 5.5V 
. Vcc = max., Veg = max. 
Low-Level Input Current into S lis Vitis) = 0.4V 
IL(S) ~ ¥- 


Vcc = min., VEE =min. 
Low-Level Output Voltage IsInK = 16mA 
Vic = 0V 


High-Level Output Current 


High Logic-Level Supply Current from Vcc 
High Logic-Level Supply Current from Veg 


2, 
ar 
ry 
oO 
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ii|_ DUAL DIG MB 8912 
crepe DRIVER/SENSE 


eaten 


DUAL DIGIT DRIVER/SENSE AMPLIFIER 


The MB 8912 isa TT-L/DTL compatible PIN ASSIGNMENT ! 
high-speed digit driver (write amplifier) 
and sense amplifier. ! 


This digit driver turns a MOS memory = ee es 
device such as MB 8201 into WRITE Voc Stby Douty Vee Doutg = Stb2 2 D2 
mode and writes a signal with TTL/ 
DTL input signals. The sense amplifier 
senses output signal of the MOS 
memory device and converts the 
signal to TTL/DTL level. 


High speed operation of the circuits 
is achieved by use of Schottky barrier 
diodes. 


@ High speed operation 


Write delay time, 22 ns max. 
Write recovery time, 18 ns max. 
Read delay time, 22 ns max. 
Strobe delay time, 18 ns max. 
@ High input sensitivity 
High common-mode rejection ratio 


@ TTLor DTL compatible input/ 
output 


@ Standard ceramic 16-leads dual-in- 
line package 


ABSOLUTE MAXIMUM RATINGS 


a oe oC 
rover fe fw 
Operating Free-Air Temperature Range ae [ se 
som Tewewwntow | Tay | een |S 
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RECOMMENDED OPERATING CONDITIONS 


a 
a 
perme || 
Peteervemety [ve |e 
a A oe ne 


(*1) READ mode. 


DC CHARACTERISTICS 


(Ta = 0°C ~ +70°C) 


} Conditions 
Parameter Symbol 


= 0.8V 


S/A Input Sense Voltage Vics) 4, | 4.78V -4, 4.94) 12 


S/A Output Low Voltage VOLis) a 5 ie oY 4.75V |-5.46V a tate 
Din = 0.8V (B) 
S/A Output High Voltage VOH(S) lop = -0.8 mA 4.75V |-4.94V pe fo fe 


: 


Output Short Current 


D/D Output Low Voltage 


Supply Current D WRITE Mode mA 


MN 
FUJITSU 


«nn MB 8912 


(A) TRUTH TABLE 


(B) TRUTH TABLE 


(C) Measurement Time: 0.3 sec., max. 


AC CHARACTERISTICS 


(Ta = 0°C ~ +70°C, Veg = 5V, Veg = -5.2V) 


Parameter 


P| ae | 
a ee 
Lake 


tsp Dout output, Ry = 2800, Cy = 30 pF — 
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AMPLIFIER 
CC 


DUAL DIGIT DRIVER/SENSE AMPLIFIER 
@ High speed operation with 
Schottky clamped TTL: 


twp = 14.ns typ. at Cy) = 50 pF 
trp = 14 ns typ. at Cy = 15 pF 


The Fujitsu MB8915 is a dual digit 

driver/sense amplifier with TTL level 
open-collector outputs which enable 
to make Wired-OR connection. This 


device is designed to provide with high — ; ; ; 
speed operation and high sensitivity, @ High sensitivity with differential 


and is suitable for the peripheral of amplifier inputs: Vig = 3mA 
the Fujitsu MB8201 High Speed MOS ® Connectable of Wired-OR with 
Random Access Memory and similar open-collector outputs 

device which have common terminals ; , 

for both data inputs and data outputs. © MOS/TTL interface peripheral 
This device is also designed to provide @ Dual power supplies: Voc = 5.0V, 
high noise-filtering ratio by adopting Ver =-6.0V 

differential amplifier input circuitries. © Power consumption: 420 mW 


ABSOLUTE MAXIMUM RATINGS (See Note) 


ee 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 
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MB 8915 


@ High noise-filtering ratio with 
differential amplifier inputs 


@ Fujitsu original device 


@ Standard 16-pin dual-in-line 
package 


PIN ASSIGNMENT 


TOP VIEW 


| 
3 
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oO 
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FUNCTIONAL DESCRIPTION/APPLICATION INFORMATION 


DIGIT DRIVER 


= O- =—= ©COodO — © 
- - O- O- OO 
— = = ©O = Co oO 


APPLICATION NOTE 


When the MB8915 is connected to the 
MB8201 MOS RAM, sense resistors 
shall be connected externally between 
Vec and D(D) terminals as in the 
figure to the right: 


LOGIC DIAGRAM 


Dint CS Dina 


FUNCTION TABLE 
(TRUTH TABLE) 
SENSE AMP 


—_=— = = «i = = © = 
-_- = Os © — CO OO 
_a = = C= © OO OC 
= = = = 2 = © = 


MB8201 


Rs1 = Rs2 ~ 3002 ~ 1K 2 
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GUARANTEED OPERATING RANGES 


4.75 to 5.25 


6.3 to -5.7 pov 


V 
V 
ee 
Wessioievensoae |v 
ee 


AC CHARACTERISTICS 


(Vcc = 5.0V, Veg = -6.0V and Ty = 0°C to +70°C unless otherwise noted) 


ee ae Test 
Twor | - | - | 2] om 
Twp2 p= [| fos 
| twe | - | - | 8 fo 


Tww 


Propagation Delay Time 
WE2 to D2 for Write Mode 
(Ry = 300 ohm, C; = 50 pF) 


Propagation Delay Time 
CS to D2 for Write Mode 
(R__ = 300 ohm, C; = 50 pF) 


Propagation Delay Time 
D2 to Doyt2 for Read Mode 
(Ry = 390 ohm, Cy, = 15 pF) 


Propagation Delay Time 
(Ry = 390 ohm, Cy; = 15 pF) 


| ts | - |-[#] = | 
rey ee 

Fig. 21 

Teri) | - | - | | me | 


Propagation Delay Time 
CS to Dout2 for Read Mode 
(R; = 390 ohm, C, = 15 pF) 


Note: C; includes jig and probe capacitance. 
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DC CHARACTERISTICS 


(Vip = 2.0V, Viz = 0.8V and T, = 0°C to +70°C unless otherwise noted) 


Output High Voltage for Sense Amplifier Mode 
(Vcc = 4.75V, Veg = -5.7V, Ry = 390 ohm) 


Output High Voltage for Digit Driver Mode 
(Vcc = 5.25V, Veg = -6.3V, Ry = 300 ohm) 


Output High Voltage for Digit Driver Mode 


| (Voc = 4.75V, Veg = -6.3V, Ioy = -0.8 mA) = 


VOH(D)2 


Output Low Voltage for Sense Amplifier Mode V 
| (Vcc = 4.75V, Veg = -6.3V, Io = 20 mA) OL(DO) 
| Output Low Voltage for Digit Driver Mode V 

(Voc = 4.75V, Veg = -6.3V, Ry = 300 ohm) OL(D) 
Input High Current for inputs except CS 
Vcc = 5.25V, Veg = -6.3V, Vip = 2.4V) 


Input High Current for CS 


| (Voc = 5.25V, Veg = -6.3V, Vix = 2.4V) 'H2 


Input Low Current for inputs except CS 


| (Voc = 5.25V, Veg = -6.3V, Vip = 0.4V) Lt 


Input Low Current for CS 


(Voc = 5.25V, Veg = -6.3V, Vi, = 0.4V) liL2 


Output Leakage Current for Sense Amplifier Mode 
(Vcc = 4.75V, Veg = -5.7V, Vo(po) = 5.5V) 


Output Leakage Current for Digit Driver Mode lou S A Fig. 14 | 

| (Vcc = 5.25V, Veg = -6.3V, Von = §.25V, VoH2 = 5-7V) (D) 7 se | 
ream Te Te mal 
fi 
a or eG 
oe oe 
came De CCTs 
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DC CHARACTERISTICS (continued) 


eee ieee Pe for Write Mode lees 3 Fig. 14 
CC~ °: ae | Saas 


| Cl Volt : 
ver ceo 
Input Current Sensitivity : 
(Vcc = 5.25V/4.75V, Veg = -6.3V/-5.7V) (D) joo] — ] 38 | ma |ri.t6 


Note: Terminals not specified in this table and figures are in the open condition. 


DC/AC TEST CIRCUIT 


*INPUT CONDITIONS 
Te, ss fo | 5 


VOH(DO) 


*INPUT CONDITIONS 


Measuring 
Terminals 


3 
@ 
3 
: 
O 


VOH(D)1 
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OPEN 


VOH(D)2 


VOL(DO) 


*INPUT CONDITIONS 


3-44 


I 
FUJITSU 


MB 8915. Ilillliiiiiiiiiit 


I 
FIG. 6 — Inpy4 OPEN Vcc FIG. 7 — Ippy2 IH2 
e 


VIH 


OPEN OPEN OPEN 


OPEN OPEN 


FIG. 10 — loH (Do) 
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FIG. 11 — IoH(p) 


OPEN 
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FIG. 15 — Vic 


=. “EE 


Vcc OPEN 


“= VEE OPEN 


OPEN 
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FIG. 16 — Iy(p) 


R = 300 OHM 
Ri, = 390 OHM 


*INPUT CONDITIONS 


N(D) mitt) 
Vo LIMIT 
5.25V -6.3V 


4.75V -5.7V 


: » 
3 
Oo 
 @ 
ee <, 
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FIG. 17 — PROPAGATION DELAY 
TIME, WE> TO Do 


INPUT PULSE CONDITIONS 


tTHL = tTLH = 7ns 
tw = 50 ns 
f =5 MHz 


OUTPUT 


TTHL tTLH 
Ving (3.0V) _— 

ne 90% ‘y Soa: 
INPUT 50% a 50% 
WAVE . 

10% 
Vit (OV) —- TTT Oc 
twp2 twrR 
two1 
ap EEE cama ~“-em 
Vcc — 0.5V \ 
OUTPUT \ 
WAVE 1.5V AN 1.5V 
tw 
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FIG. 18 — PROPAGATION DELAY 
TIME, CS TO D5 


Vin (3.0V) 


INPUT 
WAVE 


Vit (OV) 


OUTPUT 
WAVE 
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INPUT PULSE CONDITIONS 


tTHL = tTLH = 7 ns 
tw = 50 ns 
f =5 MHz 


OUTPUT 
WAVE 
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FIG. 19 — PROPAGATION DELAY 
TIME, Dg TO Dout2 


INPUT 
WAVE 


Vcc — 100 mV 


OUTPUT 
WAVE 
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OUTPUT 
WAVE 


INPUT PULSE CONDITIONS 


tTHL = tTLH = 3 ns 
tw = 50 ns 
f = 5 MHz 
INPUT AMPLITUDE 
Vp = 100 mV 
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FIG, 20 — PROPAGATION DELAY 
TIME, STB> 


INPUT PULSE CONDITIONS 


tTHL = tTLH = 7 ns 
tw = 50 ns 
f = 5 MHz 
OUTPUT 
WAVE 


Vcc — 50 mv 


Vin (3.0V) 


INPUT 
WAVE 


Vit (OV) 


OUTPUT 
WAVE 


“S®dIA8Gg a0eye}U] 
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FIG. 21 — PROPAGATION DELAY 
TIME CS TO Doyt2 


Vcc 


INPUT PULSE CONDITIONS 
tTHL = tTLH = 7 ns 


ty = 50 ns 
f= 5 MHz 
ry OUTPUT 
WAVE 
0 Vcc — 50 mV 
TTHL tTLH 
Vin (3.0V 
ie SS.2¥) 90% 
INPUT 
| 9, 
WAVE 50'% 50% 
10% 
tER 
(LH) 
Vit (OV) 
OUTPUT 
WAVE 
1.5V 1.5V 
tw 
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PACKAGE DIMENSIONS 
16-LEAD CERAMIC DUAL-IN-LINE PACKAGE 
(CASE DIP16-A) 


Pace 


R .040 (1.0) REF vom 
290 (7.37 
os reat 310 (7.87) 


| .760 (19.30) | .008 (0.20) 
800 (20.32) .012 (0.30) 


7 050 (1.27) MAX 


070 (1.78)f 
088 (2.24) 


or Ab 
.020 (0.51) |.120 (3.05) 
043 (1.10) |.140 (3.56) 


_| .032(0.81) 
REF 


7.78) REF 
015 (0.38) 700 '17-78) 


.023 (0.58) Dimensions in 


inches (millimeters) 


=I 
5 | 
9 
° 
@ 
w) 
@ 
=. 
oO 
© 
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DUAL SENSE AMPLIFIER 


The MB8916 is an ECL (CML) com- PIN ASSIGNMENT 
patible high speed sense amplifier. 


GND, OUTS OUTZ R/Sp Vcco IN2 INQ Vecyq 


This sense amplifier senses output 
signal of the MOS memory devices 
(such as MB8215, MB8207) and 
converts the signal to ECL (CML) 
level. 


R/S: READ STROBE 


© High speed operation: 


Read delay time, 4.5 ns max. 
Strobe delay time, 3.2 ns max. 


® High input sensitivity 


@ ECL (CML)} compatible input/ 
output 


@® Standard ceramic 16-leads dual-in- : + - + - 
GNDz OUT] OUT] R/S, Vcoco IN, INZ Veg 
line package 


ABSOLUTE MAXIMUM RATINGS 


Vcc2 -0.3 to +10.5 
| Supply Voltage Vcc ~0.3 to + 6.5 
VEE —8.0 to +0.3 

Vi -0.3 to Vecg + 0.5 V 

Input Difference Voitage +5.0 V 


(between Int and In7) 


fomnonen etme lw 
| Operating Free-Air Temperature Range ~25 to +100 
Storage Temperature Range -55 to +150 


IT 
FUJITSU 


MB 8916 ililliillilitiiiti 


TRUTH TABLE 


Tw [ef rr 


RECOMMENDED OPERATING CONDITIONS 


6.5 to 8.5 
5.0 + 5% 
-5.2 + 5% 


Note: When one of S/A circuit is left unused, inputs of the circuit should be biased in the range of the recommended input 
voltage (ex. Vecg) to ensure operation of the other circuit. 


@ 
=h 
o 

=O 
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DC CHARACTERISTICS 


Characteristics 


Output Voltage High Level *1 


Output Voltage Low Level * 


*1, R/S: Vipymax. & open. 
*2. R/S: Vijgmin. & Vi pmax. 


Power Supply Voltage: Vcc1 = 5.0V, Vcc2 = 7.0V, Veg = -5.2V 


Condition 


Vin’ = 7.0V (7.1V) 
Vin7 = 7.1V (7.0V) 
Vin’ = 7.0V (7.1V) 
Vin7 = 7.1V (7.0V) 
Same as above 


Same as above 


DLOS QW iiNWlniili 
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‘ccc 
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AC CHARACTERISTICS 


Read Delay Time 


Strobe Delay Time 


Output Rise Time 


Output Fall Time 


S8TIA9Q BoeL9}U| 


MT DROS aw 
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WAVEFORMS 


OUTPUTS MUST BE 
TERMINATED THROUGH 
A 50-OHM RESISTOR ! 


TO -2V 50 mV 
INt 
IN- 
50 mV 
tRD(1) * 
ouTt tTHL 
tTLH 
¥ 80% 
OUT- f 
tRD(0) tRD(1) oA 
~0.89V 
R/S 
~1.69V 
ouTt 
OUT- 50% 


*This specification is applicable under the condition of 2.5m/sec air flow. 
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4-BIT DRIVER/RECEIVER 
The Fujitsu MB 424 is a 4-bit bus @ Low input load current by using | PINNAME 
driver/receiver which has two control PNP transistor: 200 uA max. 
nee LO enable ii Ivers Ql Vebelvels: ® Schottky input-clamping diode 


This device is suitable to expand the 

bi-directional data bus and the address @ High speed operation with high 
lines for the microcomputer system capacitance load 

using the Fujitsu MBL 6800 micro- Driver: tog = 12 ns typ., 


processor unit or similar devices. 20 ns max. at 300 pF 
Receiver: tpg = 7 ns typ., 


ae 
(ee | eniven eves 
er [earainnor— 
[ee | earaaus 
[no | aeceiven oureu 


®@ Schottky clamped TTL 14 ns max at 30 pF 

® 3-state outputs @ Especially high speed operation 

@ “L” level output sink current: on 3-state PIN ASSIGNMENT 
40 mA (Driver) @ Pin compatible with Signetics 
16 mA {Receiver) 8T26 and Motorola MC6880 

@ “H” level output current: @ Standard 16-pin dual-in-line 
10 mA (Driver) package 


2 mA (Receiver) 


INDEX 


ABSOLUTE MAXIMUM RATINGS (See Note) 


oe 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 


(TOP VIEW) 


~—6hOD 
7) 
° 
® 
0 
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FUNCTIONAL DESCRIPTION/APPLICATION INFORMATION 


LOGIC DIAGRAM 


FUNCTION TABLE 


Mode Control Receiver Reference 
RO =DB 


Driver 
State 
a a 


HZ: high impedance state. 
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FIG. 1 
HZ 


DI 


DB 


RO 


FIG. 3 
HZ 


DI 
DB 


RO 
HZ 


APPLICATIONS 


Half-duplex data transmission 
Memory interface buffer 

Data routing in bus-oriented system 
MOS/CMOS to TTL interface 

High current driver 


REFERENCE FIGURE 


GUARANTEED OPERATING RANGES 


Driver Output Current 
“H"' state 
“L’ state 


Receiver Output Current 
“H”’ state 
“L" state 


Ambient Temperature 


a 
Supply Voltage +4,75 to + 5.25 


IOHD 
IOLD 


IOHR 
IOLR 


3- 
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MB 424. illiliiiNiitiniiit 
FIG.2 
DI 
— DB 
RO 
FIG. 4 
DI 
— DB 
RO 


HZ 


10 Max. mA 
40 Max. mA 

2 Max. mA 
16 Max. mA 


2 
f 
ry 
re 
—@ 
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DC CHARACTERISTICS 


(Ta = 0°C to +75°C unless otherwise noted) 


Test 

* 
Output High Voltage for DB 
Output High Voltage for RO : 
Output Low Voltage for DB 
Output Low Voltage for RO : 
Input High Current for RE, DE and DI , 25 A Fig. 5 
(Voc = 5.25V, Vip = 5.5V) 1H v Fig. 6 

pu} - jefe fe 
Output Short Circuit Current for DB 
Output Short Circuit Current for RO 

Output Leakage Current for DB/RO 

(High Impedance State, Vcc = 5.25V, lo +100 LA Fig. 12 

Vo = 5.25V/0.4V) 
Power Supply Current , 
Power Supply Current . 
Input Clamp Voltage for All Inputs Vv Vv Fig. 15 
(Vcc = 4.75V, ly =-5 mA Fig. 16 


*All typical values are at Voc = 5.0V and Ta = 25°C. 


Input Low Current for All Inputs 
(Vcc =6.25V,Vi1 = 0.4V) 


Zz 
IC 
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AC CHARACTERISTICS (see NOTE) 


(Voc = 5.0V, Ty = 25°C + 2°C unless otherwise noted) 


ee a ae ee a 
Circuit 
Propagation Delay Time DI to DB tPLH 11 20 ns Fig. 17 
(R4 = 30 ohm, Ro = 260 ohm, C, = 300 pF) tPHL 13 20 ns @: 
Propagation Delay Time DB to RO tPLH 7 14 Fig. 18 
(R1 = 92 ohm, Ro = 1.3K ohm, CL = 30 pF) tPHL 7 14 - 
pa] - fe] = 
Fig. 19 
perf fe fe fe 
=i -[efee 


Driver Enable Time 
(R3 = 70 ohm, Ry = 2.4K ohm, 
Rs = 5K ohm, Cy, = 300 pF) 


Driver Disable Time 
(R3 = 70 ohm, Rg = 2.4K ohm, 
Rs = 5K ohm, Cy = 300 pF) 


Receiver Enable Time 
(R3 = 240 ohm, Rg = 2.4K ohm, 
Rs = 5K ohm, C, = 30 pF) 


Receiver Disable Time 
(R3 = 240 ohm, Rg = 2.4K ohm, 
Rs = 5K ohm, Cy = 30 pF) 


Note: C; includes jig and probe capacitance. 


DC/AC TEST CIRCUIT 


FIG.1 VonH1 FIG.2 Von2 


a 
Oo 
| @ 
g 


-Sad1Ae 
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FIG. 3 VoL1 


FIG. 5 ty 


WH 


OPEN 


FIG. 7 lee 


OPEN 
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FIG. 4 VoL2 


FIG.6 ly 


OPEN 


FIG. 8 Ne 


OPEN 


MT 
FUJITSU 
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FIG.9 Wy FIG. 10 IQg4 


FIG. 11 Ios Ve FIG.12 Ioz 
Vcc 


CONDITION TO MAKE OUTPUTS 
HIGH IMPEDANCE STATE 


FIG. 13 IccH FIG. 14 leet 


OPEN 


FA 
or 
= 
mY 
o 
) 
0 
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FIG. 15 Vic FIG. 16 Vic 
Vcc 


OPEN 


Fig. 17—tp; y/tpy_ (DI TO DB) 
INPUT Vcc OUTPUT PRR = 5 MHz 
WAVE - WAVE 


VOH 


OUTPUT 
WAVE 


DE=RE = 2.6V D:1S460 
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Fig. 18—tp,; 4y/tpyy_ (DB TO RO) 


INPUT Vcc OUTPUT PRR = 5 MHz 
WAVE a WAVE 


10% 10% 


VOH 
OUTPUT 
WAVE 
D;1S460 
Fig. 19—tp7, /tp, 7 (DRIVER) 


INPUT Vcc OUTPUT PRR =5 MHz 


OUTPUT 
WAVE 


VOL 
D:1S460 


FIG. 20 tp, /tp_z (RECEIVER) 


INPUT Vcc OUTPUT PRR = 5 MHz 
WAVE Ps WAVE 
e 


e 
@ 
: 7 | 
Rs , 
VZH 
OUTPUT 
WAVE 


VOL 


=] 
@o 
ry 
® 
9 
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DE=DI =0V D;1S460 
DB = 2.6V 
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PACKAGE DIMENSIONS 


ieee 
1.20(0.047) =a te 
1.50(0.059) 


0.5 MIN. (0.0197) 


20.28 MAX. 7.6 TYP. 
(0.798) 5.0 MAX. (0.299) 
(0.197) 


0.24(0.009)} 
0.36(0.014) 


0.40(0.016) | 7.60(0.299) » | 
1.27 MAX. a oe 2.54 TYP. ed = 
(0.118 


Dimensions in millimeters 
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“iii 4-BIT PARALLEL MB 425 
FUJITSU BI-DIRECTIONAL BUS 
monn ORVER (NON-INVERTING) 


4-BIT PARALLEL BI-DIRECTIONAL BUS DRIVER 
(NON-INVERTING) 


The Fujitsu MB 425 is a 4-bit non- @ “H” level output voltage | symeo. [| —PINNAME —_—si| 
inverting bi-directional bus driver/ (lIoy = -1 mA): 3,65V min. — 
receiver. The function of driver or © Low input load current by using |S 
receiver is selected by Direction . PNP transistor: 250 uA max. DIRECTION 
Control input. This device is designed CONTROL ENABLE 
for non-inverting data bus buffer/ @ High-speed operation with high 
driver of the Fujitsu MBL 6800 cap 
microprocessor unit or similar devices. Driver: tpg = 17 ns typ., | op =| patapus 
ed et0rstyp, ——« L__RO__| RECEIVER OUTPUT 
@ Schottky clamped TTL Receiver: tod = 10ns typ., 
25 ns max. at 30 pF 
® 3-state outputs 2 ie F 
@ cEspecia ign speed operation on 
e@ “L” level output sink current: 3 dl 7 PIN ASSIGNMENT 
: -State 
55 mA (Driver) 
16 mA (Receiver) @ Pin compatible with Intel 8216 


@ “H" level output current: @ Standard 16-pin dual-in-line 


10 mA (Driver) package 
1 mA (Receiver) 


INDEX 


ABSOLUTE MAXIMUM RATINGS (See Note) 


[mem [om [mo 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 


(TOP VIEW) 


2. 
i) 
ry 
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FUNCTIONAL DESCRIPTION/APPLICATION INFORMATION 


LOGIC DIAGRAM 


RO Diy 


FUNCTION TABLE 


State State a re 
a eae Se 
a A 
ee ee a ee ee 


HZ: high impedance state 
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MB 425 III 
REFERENCE FIGURE 
FIG. 1 FIG. 2 
HZ 
DI DI 
—— DB oa DB 
RO RO 
HZ 
FIG. 3 FIG. 4 
HZ HZ 
DI DI 
DB DB 
RO RO 
HZ HZ 


APPLICATIONS 


® Data Bus Buffer for the Fujitsu 
MBL 6800 microprocessor unit or 
similar devices. 


@ Interface Buffer of memory and 
|/O device to a bi-directional bus 
of microcomputer system. 


GUARANTEED OPERATING RANGES 


| Supply Voltage Voltage +4,75 to +5. | 44.7510 45.250 


Driver Output Current 
IOHD 10 Max. mA 
lOoLD 55 Max. mA | 


oO 
3 
a 
oO 


“H"' state 
1 Max. 


“L"’ state 
16 Max. 


Receiver Output Current 
See, ee Nat 


IOHR 
IOLR 
Tap 


“H"’ state 
“L” state 


Ambient Temperature 


SadIAe 
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DC CHARACTERISTICS (see NOTE) 


(T, = 0°C to 75°C unless otherwise noted) 


ae... ee CLEC 
Seem fel p [| 
ssrA gee "ioma eran | Yowe | 24 | a2 [= |v [eae 
Ouput Low Voltage for RO/DB pvr f - | - | ow |v fees 
(Voc = 4.75V, lo, = 16 mA/25 mA, Vi, = 0.95V) OL1 Fig. 4 

eesFavigg sam ye-aeen | vor | | = | oe |v [ewe 
eattearcemr | wm | = | = | fm |e 
recreate | |= | | om fre 
egttisntcoo | us | = | | owe | om | re 
eestaswtanare™ | we |= | | me |e la 
fiememernre | tes | ow | = [| me [ree 
egemmmermre | toe | |= | om | me free 


Output Leakage Current for RO | 
(high impedance state, Vcc = 5.25V, loz1 + 20 uA Fig. 12 
Vo = 0.45V/5.25V) 

Output Leakage Current for DB 

(high impedance state, Vcc = 5.25V, loz2 +100 yA Fig. 12 
Vo = 0.45V/5.25V) 

Power Supply Current (All Inputs are High, , 

Voc = 5.25) ICcH 67 130 mA Fig. 13 


Power Supply Current (All Inputs are Low, 

Voc = 5.25V) ICCL 130 mA Fig. 14 
Input Clamp Voltage for All Inputs Y, V Fig. 15 
(Voc = 4.75V, ly, = -5 mA) IC Fig. 16 


Note: All typical values are at Voc = 5.0V and T, = 25°C. 
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AC CHARACTERISTICS (see NOTE) 


(Voc = 5.0V, Ty = 25°C + 2°C unless otherwise noted) 


Test 
Propagation Delay Time DB to RO tPLH 10 25 Fig. 17 
(R 4 = 300 ohm, R= 600 ohm, C= 30 pF) tPHL 10 25 - 
Propagation Delay Time DI to DB tPLH 15 30 Fig. 18 
(R41 = 90 ohm, Ro = 180 ohm, C, = 300 pF) tPHL 20 30 
Receiver Enable Time ‘ 35 
(R4 = 300 ohm, Ro = 600 Ohm, C, = 30 pF) PZL os 

Fig. 19 
Receiver Disable Time ; 35 
(R41 = 300 ohm, Ro = 600 ohm, Cy = 5 pF) PLZ 
Receiver Enable Time ; 30 
(R_ = 10K ohm, Ro = 1K ohm, C, = 30 pF) PZH 

Fig. 20 
Receiver Disable Time ; 25 
(Ry = 10K ohm, Ro = 1K ohm, Cy = 5 pF) PHZ ne 
Driver Enable Time 

Fig. 21 
Driver Disable Time ; 20 
(Ry = 90 ohm, Ro = 180 ohm, C= 5 pF) PLZ 
Driver Enable Time ; 30 
(Ry = 10K ohm, Ro = 1K ohm, Cy, = 300 pF) PZH 

Fig. 22 
Driver Disable Time : 20 
(Ry = 10K ohm, Ro = 1K ohm, C, = 5 pF) PHZ i 


Note: C; includes jig and probe capacitance. 
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FIG. 2 VoH2 


DC/AC TEST CIRCUIT 


FIG.1 Von4 


FIG. 4 VOL1 


FIG. 3 Voi1/VoL2 


FIG. 6 Uppy9 


FIG.5 Wyyy 


iH 
OPEN 


OPEN 
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FIG. 7 ik, FIG. 8 ML2 


He 


OPEN OPEN 


FIG. 9 lho 


FIG. 12 loz Vcc 


2. 
ry 
$ 
o 


CONDITION TO MAKE OUTPUTS 
HIGH IMPEDANCE STATE 


S9DIAD 
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FIG. 13 IecH Vcc FIG. 14 leq. Vcc 


FIG. 15 Vic Vcc 


OPEN 
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FIG. 17 tp_y/tpyz_ (DB TO RO) 


INPUT OUTPUT 
WAVE Vcc WAVE 
e e Ss 


FIG. 18 tp, y/tpy_ (BI TO DB) 


INPUT OUTPUT 
WAVE Vcc WAVE 
e @ @ 


CS = DCE = OV 


FIG. 19 tpz,_/tpLz (RECEIVER) 
INPUT OUTPUT 


WAVE Vcc WAVE 
e e e 


MB 425 


PRR =5 MHz 


VOH 


OUTPUT 
WAVE 


VOL 


PRR = 5 MHz 


VOH 


OUTPUT 
WAVE 


VOL 


PRR =5 MHz 


V2H 


OUTPUT 
WAVE 
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FIG. 20 tpzH/tpHz (RECEIVER) 


INPUT OUTPUT 
WAVE Vcc WAVE 
e @ @ 


Re _ avs 
won UV 


Di = DB= Vcc 
FIG. 21 tpz,/tp_z (DRIVER) 


INPUT OUTPUT 
WAVE Vcc WAVE 


CS = DI =0V 


FIG. 22 tpzy/tpyz (DRIVER) 


INPUT OUTPUT 
WAVE Vcc WAVE 


Vcc 
e 


PRR = 1 MHz 


OUTPUT 
WAVE 


VZL 


PRR =5 MHz 


VZ2H 


OUTPUT 
WAVE 


PRR =5 MHz 


OUTPUT 
WAVE 


VZL 
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PACKAGE DIMENSIONS 


1.20(0.047) -_ = 
1.50(0.059) 


0.5 MIN. (0.0197) 


20.28 MAX. 7.6 TYP. 
(0.798) 5.0 MAX. (0.299) 
(0.197) 


0.24(0.009) 
0.36(0.014) 


| : | ‘ a 0.40(0.016) 7.60(0.299) 
1.27 MAX. 2.54 TYP. a ee Heat = 
(0.178) 


Dimensions in millimeters 


3 


SaoIAe 
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| 4-BIT PARALLEL MB 426 
FUJITSU BIDIRECTIONAL BUS 
ue" 


4- BIT PARALLEL BI-DIRECTIONAL BUS DRIVER (INVERTING) 


The Fujitsu MB 426 is a 4-bit inverting @ “H” level output voltage 


'yi-directional bus driver/receiver. The (lox = -1 MA): 3.65V min. 
function of driver or receiver is selected @ Low input load current by using | S| cnpsecect 
by Direction Control input. This device PNP transistor: 250 uA max. DCE DIRECTION 


is designed for inverting data bus . : ahs oe 
buffer/driver of the Fujitsu MBL 6800 @ High-speed operation with high 
micro-processor unit or similar devices. capacitance load 
Driver: tod = 14 ns typ., 
® Schottky clamped TTL _ 25 ns max. at 300 pF 
Receiver: tod = 11 ns typ., 
25 ns max. at 30 pF 


CONTROL ENABLE 


| RO | RECEIVER OUTPUT 
@ “L” level output sink current: @ Especially high speed operation 


50 mA {Oriver) Gin Sistate PIN ASSIGNMENT 
16 mA (Receiver) 
@ “H"” level output current: ie 
10 mA (Driver) @ Standard 16-pin dual-in-line 
package 


@ 3-state outputs 


@ Pin compatible with Intel 8226 


1 mA (Receiver 


ABSOLUTE MAXIMUM RATINGS (See Note) 


ns [em [ve | 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 


(TOP VIEW) 
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FUNCTIONAL DESCRIPTION/APPLICATION INFORMATION 


LOGIC DIAGRAM 


FUNCTION TABLE 


| DCE State State aa re 
es 
fe eee 
A 


HZ: high impedance state. 


SODIA0G eOeLE}U] 
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REFERENCE FIGURE 
FIG. 1 FIG. 2 
HZ 
Di DI 
——_> DB —- DB 
RO RO 
HZ 
FIG. 3 FIG. 4 
HZ HZ 
DI DI 
DB DB 
RO RO 
HZ HZ 
APPLICATIONS 


@ Data Bus Buffer for the Fujitsu 
MBL 6800 micro-processor unit 
or similar devices 

@ Interface Buffer of memory and 
1/0 device to a bi-directional bus 
of micro-computer system 


GUARANTEED OPERATING RANGES 


Supply Voltage an eee $4.75 to +5.25 


Driver Output Current 
“H"' state |OHD 10 Max. mA 
“L” state loLb 50 Max. mA 


Receiver Output Current 
“H" state |OHR 1 Max. 
“L" state OLR 16 Max. 


Ambient Temperature cee HASSE ARSR IAG (  RMRAAT i Ss 
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DC CHARACTERISTICS (see NOTE) 


(Ta = 0°C to 75°C unless otherwise noted) 


Parameter 


Output High Voltage for RO 
(Vcc = 4.75V, loy = -1 mA, Vit =0.95V) 


Symbol 


Test 
Typ. 
te | me | une | Ste 
ne paz | - fv frm 
= paz | - fv [ree 
Fig. 3 
[ow | ov fies 
pS - joe |v fre 
= | mm free 
Fig. 8 
—4 ~25 A 
: 
p= | | oma eae 
Es Z 


Boos 
ra [el fe 
cae 


VOH1 


Output High Voltage for DB Vv 
(Vcc = 4.75V, Ioy = -10 mA, Vi L = 0.95V) OH2 


Ouput Low Voltage for RO/DB V 
(Voc = 4.75V, Ioy = 16 mA/25 mA, VjH = 2.0V) OLT 


Output Low Voltage for DB y 
(Vcc = 4.75V, Io, = 50mA, Vip= 2.0V) OL2 


Input High Current for CS and DCE 
(Vcc = 5.25V, Viy = 5.5V) 


Input High Current for DI 

(Voc = 5.25V, Viy = 5.5V) IH2 

Input Low Current for CS and DCE 

(Voc = 5.25V, Vy, = 0.4V) IL1 
a= i). ) 


HY 


Input Low Current for DI and DB | 
(Voc = 5.25V, Vy, = 0.4V IL2 


Output Short Circuit Current for RO 


(Voc = 5.25V) 1081 = 


Output Short Circuit Current for DB 30 
(Voc = 5.25V) O52 
Output Leakage Current for RO 
(high impedance state, Vac = 5.25V, 
Vo = 0.45V/5.25V) 


10zZ1 


Output Leakage Current for DB 
(high impedance state, Vcc = 5.25V, 
Vo= 0.45V/5.25V) 


loz2 


Power Supply Current (Ali Inputs are High, 
Vcc = 9.25V) CCH 
Power Supply Current (All Inputs are Low, 
Vcc = 5.25V) 


Q 
= 


Fig. 15 
Fig. 16 


Input Clamp Voltage for All Inputs 
(Vcc = 4.75V, Ijp =-5mA) 


= 
0 


Note: All typical values are at Vcc = 5.0V and T, = 25°C. 
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AC CHARACTERISTICS (see NOTE) 


(Vcc = 5.0V, Tp = 25°C + 2°C unless otherwise noted) 


Test 
Propagation Delay Time DB to RO tPLH 11 25 Fig. 17 
(R4 = 300 ohm, Ra = 600 ohm, Cy, = 30 pF) tPHL 12 25 
Propagation Delay Time DI! to DB tPLH 12 25 Fig. 18 
(R41 = 90 ohm, Ro = 180 ohm, C;. = 300 pF) tPHL 16 25 
Receiver Enable Time ‘ 
(R4 = 300 ohm, Ro = 600 Ohm, Cy = 30 pF) PZL 
Receiver Disable Time ‘ 
(R4 = 300 ohm, Ro = 600 ohm, Cy =5 pF) PLZ 
Receiver Enable Time . 
(R4 = 10K ohm, Ro = 1K ohm, C, = 30 pF) PZH 
Receiver Disable Time ; 
| (R= 10K ohm, Ro = 1K ohm, Cy = 5 pF) PHZ 
Driver Enable Time . 
(Ry = 90 ohm, Ra = 180 ohm, C, = 300 pF) PZL 


Fig. 19 


Driver Disable Time : 
(Ry = 90 ohm, Ra = 180 ohm, C, = 5 pF) PLZ 
Driver Enable Time F 
(R41 = 10K ohm, Ro = 1K ohm, C, = 300 pF) PZH 
Driver Disable Time ‘ 
(Ry = 10K ohm, Rg = 1K ohm, C, = 5 pF) PHZ 


Note: C;_ includes jig and probe capacitance. 
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DC/AC TEST CIRCUIT 


FIG. 1 Von4 Vee FIG. 2 Von2 


FIG.3 VoL1/VoL2 Vec FIG.4 Vou4 Vec 


FIG.5 typ Vec FIG. 6 IH Vec 


NH 


OPEN OPEN 
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Fig. 8.—-l.92 Vec 


OPEN 


Fig. 9—Iy, 9 Vcc 


Fig. 12—I97 Vcc 


CONDITION TO MAKE OUTPUTS 
HIGH IMPEDANCE STATE 
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Fig. 13.—IcecH Vcc Fig. 14—Iec Vcc 


Fig. 15—Vic Vcc Fig. 16—Vic Vcc 


OPEN 


od 
' 
ey) 
© 
© 
ae) 
@ 
Ss. 
© 
~@ 
‘2A 
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Fig. 17—tp, }/tpyy (DB TO RO) 


INPUT 
WAVE 


Vcc 
@ 


OUTPUT 
WAVE 
6 


Fig. 18—tp, y/tpyy_ (DITO DB) 


INPUT 
WAVE 


Vcc 
L 


OUTPUT 
WAVE 
e 


CS = DCE = OV 


Fig. 19—tp7, /tp_z (RECEIVER) 


INPUT 
WAVE 


Vcc 


OUTPUT 
WAVE 


R4 


Vcc 
e@ 


Vcc 
e 


OUTPUT 
WAVE 


OUTPUT 
WAVE 


OUTPUT 
WAVE 
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VOL 


VoH 


PRR =5 MHz 


PRR = 5 MHz 


5 ns 


PRR = 5 MHz 


Fig. 20—tp7}4/tpyz (RECEIVER) 


INPUT OUTPUT 
WAVE Vcc WAVE 


Fig. 21—-tpz, /tp_z (DRIVER) 


INPUT OUTPUT 
WAVE Vcc WAVE 
e ® e@ 


Fig. 22—tp7}4/tpyyz (DR IVER) 


INPUT OUTPUT 
WAVE Vcc WAVE 
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PRR = 1 MHz 


VOH 


OUTPUT 
WAVE 


V2L 


PRR = 5 MHz 


5 ns 


VZH 


OUTPUT 
WAVE 


PRR = 5 MHz 


VOH 


OUTPUT 
WAVE 


V2L 
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PACKAGE DIMENSIONS 


=e ee ee ee ee 
1.20(0.047) 
a Le 12010.047 


0.5 MIN. (0.0197) ee 
20.28 MAX. 
(0.798) 5,0 MAX. (0.299) 
(0.197) 


0.24(0.009) 
0.36(0.014) 


0.40(0.016) bie 7-80(0.299) = 
o is 2.54 TYP. 9.00(0.354) 
MAX 0.59(0.023) ‘OMIN. 


(0.050) (0.100) 


Dimensions in millimeters 
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PORT 


8-BIT TTL INPUT/OUTPUT PORT 


The Fujitsu MB 471 is an 8-bit input/ @ “H” level output current: 1 mA PIN CONFIGURATION 
output port which consists of 8-bit @ “H” level output voltage: 3.65V 
latch, 3-state output buffers, device naa 

selection/control logic and service 
request flip-flop for micro-processor. © Low Input load current by using 
Through these built-in circuits, the PNP transistor: 250 uA max. 
MB 471 can be used for various @ Parallel 8-bit register and buffer 
functions such as latches, gated e 
buffers or multiplexers and especially 
for main peripheral and input/output 


Asynchronous clear 


@ High speed operation: tod = 18 ns 


functions of microcomputer system typ. 
using the Fujitsu MBL6800 micro- ® Schottky input-clamping diode 
processor unit or similar devices. © Pin compatible with Intel 8212 
© Schottky clamped TTL @ Standard 24-pin dual-in-line 
package (TOP VIEW) 


@ 3-state outputs 


@ “L” level output sink current: 
15mA 


ABSOLUTE MAXIMUM RATINGS (See Note) 


we oem |v fone 


Note: Permanent device damage may occur if ABSOLUTE MAXIMUM 
RATINGS are exceeded. 


[Bsr oie [DEVICE SELECT WRU 
wo [moor ner 
er 


INTERRUPT OUTPUT 
CLEAR INPUT 


=I 
3 
rt 
9° 
@ 
0 


SODIN0 
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FUNCTIONAL DESCRIPTION/APPLICATION INFORMATION 


FUNCTION TABLE 


(1) Data ae gees 


DATA LATCH 
+ 


DATA INPUT 
Sh INPUT 


MODE 
ro | HOLD 


er RESET 
Po Ho HZ |HIGH IMPEDANCE! 


H Xx Xx H DATA INPUT 
ourput 
MODE 
eras 
L Xx xX L. 
re [reser 


(2) Interrupt Output (INT) 


Cs oe eeaek tere 
Saree ena) eal 
X L 
ESE 
ie co Pe co 


x: Irrevelant 
Qo: The state before Data Latch output (Q) 
HZ: High impedance state 
DS1°DS5 = H: When DS, = L and DS9 =H 
DS,°DS»5 = L: When DS, = H or DS9 = L 


Note: 
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DEVICE SELECT 
DS4°DSo 


og 
ae ie SERVICE 

REQUEST 
>< i’ 


Diy 


Dig 


Dig 


CLR 


LOGIC DIAGRAM 


| a | | OUTPUT 
DATA | | BUFFER 
LATCH 
1 > | | 
RESET La —- J Lo uu 


DRIVER 


3-93 


ITT 


FUJITSU 


MB 471. SiIlilitiniiithitittl 


INT 


DO, 


2 
= 
o 
2) 
@ 
Lo) 
® 

ro 
QO 
© 
” 


“ct 
FUJITSU 


“ih 


MB 471 


(1) Data Latch 


(2) 


The data latch consists of eight 
flip-flops as shown in the Logic 
Diagram. All of the flip-flops are 
D-type. The output O of the flip- 
flop follows the data input D of 
the flip-flop while the clock input 
C of the flip-flop is ‘“H”’ level. 
When the clock input C returns 
“L" level, the data is latched in 
the flip-flop. The data latch is 
cleared simultaneously upon the 
eight flip-flops through the reset 
input R of each flip-flop by an 
asynchronous reset input CLR. 
The clock input C is not disturbed 
by the reset input CLR. 


Output Buffer 
Each of the data latch outputs Q 


is connected to an output buffer 
as shown in the Logic Diagram. 


FUNCTIONAL TIMING DIAGRAM 


(3) 


FUNCTIONAL DESCRIPTION 


All of the output buffers are 3- 
state and non-inverting type and 
have a common enable line EN. 
This common enable line EN 
either enables all of the buffers 

to transmit the data from the data 
latch outputs O or disable all of 
the buffers to set its output state 
into a high-impedance. This high 
impedance state allows the MB 
471 to be connected directly onto 
a bi-directional data bus of the 
Fujitsu MBL6800 microprocessor 
or similar devices. 


Control Logic 


The MB 471 has the control 
inputs DS;, DS5, MD and STB as 
shown in the Logic Diagram. 
These inputs control the functions 
of device selection, data latching, 
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output buffer state selection and 
service request flip-flop as follows: 


(a) DS4, DS5 (Device Selection) 


The device selection inputs 
DS, and DS» are used for 
device selection and setting 
the service request flip-flop. 
When the input DS, is “L” 
level and the input DS is 
“H” level, the output of the 
device selection logic is ‘‘H”’ 
level and this device is 
selected. Then, the output 
buffers are enabled and 
simultaneously the service 
request flip-flop SR is asynch- 
ronously set. 


Mn 
FUJITSU 


MB 4711 IIIT 
(b) MD (Mode) 
The mode selection input MD the clock input C, of the data the “NOR” gate is non- 
is used for controlling the latch and the service request inverting and connected to 
output buffer state together flip-flop SR. When the input the output of the device 
with the output of the device MD is “L” level, the data selection logic DS4*DS5. 
selection logic DS1*DS»5 and latch enables to receive a When the interrupt output 
selecting the source of clock clock signal from the input INT of the “NOR” gate is 
signal to the clock inputs C of STB. The clock input of the “LOW” level, it is in the 
the data latch. When the service request flip-flop SR interrupt state so as to 
input MD is ““H”’ level, i.e., receives unconditionally a connect to active low input 
output mode, the output clock signal from the input STB priority generating circuits. 
buffers are enabled and the and the service request flip-flop 
: SR is synchronously reset by 
source of clock signal to the he signal 
data latch is from the device ; 
selection logic DS °DS9. (d) SR (Service Request Flip- 
When the input MD is “L Flop) 
level, i.e., input mode, the APPLICATIONS 


output buffer state is deter- 
mined by the device selection 
logic DS4°DSp9 and the 
source of clock signal to the 
data latch is from the strobe 
input STB. 


The service request flip-flop 
SR is used to generate and 
control interrupt signal for a 
microcomputer system. When 
the input CLR is ‘’L’’ level, 
the SR is set in the non- 
interrupt state. The output QO 
of SR is connected to an 
inverting input of a “NOR” 
gate and the other input of 


Gated Buffer 
Bi-directional Bus Driver 


Interrupting Input Port 


Interrupting Instruction Port 


(c) STB (Strobe) Output Port 


Peripheral Circuit for the Fujitsu 
MBL6800 microprocessor unit or 
similar devices. 


The strobe input STB is used 
to transmit a clock signal to 


GUARANTEED OPERATING RANGE 


SC) 
CS 
Te 


FI 
= 
© 
o 
i) 
0 


SIDIAD 
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DC CHARACTERISTICS (see NOTE) 


Tp = 0°C to +75°C (unless otherwise noted) 


cc 
ee aes me asx] 32 a cre 


Output High Voltage 
(Vcc = 4.75V, lon = -1 mA, Fig. 1 
Vit = 0.85V, Vip = 2.0V) 
Output Low Voltage 
(Vcc = 4.75V, lo, = 15 mA, VOL V | Fig. 2 
ViL= 0.85V, Vip = 2.0V) 
Input High Current 
for DI, DS9, STB, CLR BLA | Fig. 3 
| (Vcc = 5.25V, Vip = 5.5V) 
Input a Current for MD 
Input oe Current ia DS, 
Input Low Current for 
DI, DS9, STB, CLR -0.25 mA | Fig. 4 
(Vcc = 5.25V, Viz = 0.4V) 
Input Low Current for MD : 
Input Low Current for DS, 
Output Short Circuit Current aa Fig. 
(Vcc = 5.25V) Fig. 
Output Leakage Current 
(High Impedance State, +100 LA | Fig. 7 | 
Vcc = 5.25V, Vo = 0.45V/5.5V) 
Power Supply Current 
(All Outputs are High, 48 mA | Fig. 8 
Vec = 5.25V) 
Power Supply Current 
(All Outputs are Low, 130 mA | Fig. 8 
Vcc = 5.25V) 
Input Clamp Voltage Fi. 9 
(Voc = 4.75V, ly = -5 mA) 8: 


Note: All typical values are at Vcc = 5.0V and Ta = 25°C. 


Oo 
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AC CHARACTERISTICS (see NOTE) 


Ta= 25°C + 2°C, Vec = 5.0V, Ry 7 = 300 Ohm, R__2 = 600 Ohm, C; = 30 pF (unless otherwise noted) 


Test 
Circuit 


Propagation Delay Time 
DS,/DS» to DO 


Propagation Delay Time CLR to DO Pte | | 


Propagation Delay Time 
DS,/DS9 to INT 


Propagation Delay Time 
| CLR/STB to INT 


Output Enable Time DS,/DS> to DO 
(Ry 4 = 10K Ohm, Ria= 1K Ohm, 
Cc; =5 pF) 


Output Disable Time DS,/DS5 to DO 
(Ry 4 = 10K Ohm, Rig = 1K Ohm, 
Cy; =5 pF) 


Data Hold Time 


Note: C; includes jig and probe capacitance. 


-SQd1Aaq e2eLa]UI | 
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DC/AC TEST CIRCUIT 


FIG.1 Voy Vec FIG.2 Vo. Vec 


VIH uw D0, Vi m DO; 
a ' 
< DI < Diy 
1 \ | loL 
VIL 2 { —-_ VIL = ! ! _— 
Oo 2 l 
2 \ 2 | 
> ' ' = | i 
ni i u. 1 
rr , uy | DO 
WW DOg rr) 8 
n” Dig ae Vv ” Dig ans VoL 
VIH INT OH ViH INT 
Vit — " ae = = 


SEE TEST TABLE 


All Inputs 
Except 
Under 
Testing 


o 
= 


ie) 
wi 
wall 
a i 
F 
Hes i 
Ww i 
- \ 
ul \ 
WW 
a j 
Le] 


Fo 
4 


Testing 
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FIG.5 los FIG. 6 Ios 


DO 
2 ' L 

D!4 

i I 

l 

! i 

' \ 

I i 

I ! 

| ' 

1 ' 
Dig DOg 
INT 


FIG. 7 loz FIG. 8 I¢¢ 


OPEN 


O71} 
el 
| 
! 

Nie | 
——_— | 
OPEN 
I 
i 
| 
Dig DOg 
STB INT 
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FIG. 10 tpyy4/tpy, (DI TO DO) 


502 


502 


INPUT PULSE CONDITION 


Vit = OV, Vin = 2.5Y, f(DIy) = 1 MHz, ty(DI,) = 500 ns, trLH = tTHL = 5 ns, t, > 15 ns 


STB 


Din 1.5V 
1V 


DO, 


1V 


ee © 


OUTPUT 
WAVE 
@ 


Rut 


Ri2 


VIH 


=<  ViE 


VI 


= = VIL 


=== YOH 


VOL 


I 
FUJITSU 


MB 471 IIIT 
FIG. 11 tp_py/tpy_ (STB TO DO) 
Vcc Vcc 
e e 
OUTPUT 
WAVE Ri 
e 
@ 
Ps. 4 
| CL 
RL2 
02 
INPUT i l 
WAVE \ “ | 
ae ° y@ — 4 
6. | OPEN ers 
502 
INPUT PULSE CONDITION 
ViL = OV, Vin = 2.5V, f(STB) = 1 MHz, trip = tTHL = 5 ns, ty(STB) > 25 ns, ty > 20 ns 
ViH 
~~- VIL 
tTLH tTHL ty(STB) 
—~—- VIH 
2V 2V 
STB 1.5V 1.5V 1.5V 1.5V 
1V 1V 7 
\ IL =] 
q 
tPHL 
a : —-—-— VOH | 5 
= © 
4 
DOn 1.5V eG < 
© 
VOL a 
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FIG. 12 tpyy/tpy_ (DS4/DS2 TO DO) 


Vcc 
INPUT Vcc uy 
MEVE e OUTPUT 
. WAVE RL 
 ) 
e@ 
| 
| l 
| | 
Cc : 
| Y 2S Riz 
| 
| 
e | 
Og —! 
OPEN PER 


INPUT PULSE CONDITION 


VIL = OV, Vip = 2.5V, f(DS1, DS2) = 1 MHz, trTLH = tTHL = 5 ns, tw(DS_, DS2) > 25 ns, ty > 20 ns 


ViH 
Se VIL 
DS1 
tTHL tTLH twi') 
DS2 ¢ 
1 av | 2v / 
1.5V-4 1.5V 1.5V 1.5V 
1V 1V \ / \ 
tPLH tPHL 
—-—-— VOH 
DO 
n 1.5V 
1.5V 
VOL 
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FIG. 13 toy (CLR TO DO) Vec Vcc 
e e 
OUTPUT 
WAVE Rut 
@ 
e @ 
Me | 
Pa. a 
| CL 
| | RL2 
502 | 
| 
| n | 
= INPUT yg — I 
ak WAVE med 
. OPEN oe 
502 
INPUT PULSE CONDITION 
Vit = OV, Vip = 2.5V, f = 1 MHz, tTLH = tTHL = 5 ns, ty > 25 ns 
== Vin 
STB 
VIL 
tw 
tTHL tTLH 
VIH 
2V 2V 
CLR 1.5V 1.5V 
1V 1V ——— VIL 
tPHL 
VOH 
DO, 
aes NOL 
(RESET) 
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FIG. 14 tpyy/tpy_ (DS /DS> TO INT) 


INPUT Vv 
WAVE = 
e 
502 
Vcc 
{ e 
: OPEN 
OUTPUT 
om WAVE 
= | ® R11 
LS Rr2 
INPUT PULSE CONDITION RET 
Vit = OV, Vin = 2.5V, f = 1 MHz, tTLH = tTHL = 5 ns, tw = 25 ns 
tTLH tTHL 
2 2 2V IH 
1.5V 1.5V 
easaines 1V 1V 
tw 
tPLH tPHL 
sas en VOH 
INT 
1.5V 1.5V 
VOL 
(RESET) (SET) 
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FIG. 15 tp, 44/tpyyy, (CLR/STB TO INT) Voc 
e 
INPUT 
WAVE 
e 
Vcc 
ie 
OPEN 
OUTPUT 
ous WAVE a 
e 
INPUT 
= WAVE 
e 
Pa. eL 
— RL2 
502 ~ 
INPUT PULSE CONDITION 
Vit = OV, Vin = 2.5V, f = 1 MHz, trLH = tTHL =5 ns, ty > 25 ns 
tTLH tTHL 
—~--— VIH 
2V 2V 
STB 1.5V 1.5V 
— | Li VIL 
tw 
tTHL tTLH 
2V VIH 
eee 1.5V 
CLR 
1V — 
Ue ee Np hae =4 
w ms) 
tPLH | > 
© 
VOH @ 
oO 
—— ~@ 
INT Ss. 
g 
——— VoL OD 
(SET) (RESET) 
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FIG. 16 tpyz/tpzy4/tp_z/tpz. 


INPUT PULSE CONDITION 


Vcc 


Vit = OV, Vip = 2.5V, f = 1 MHz, tt LH = tTHL = 5 ns, tw = 500 ns 


DO, (DI = “H”) 


DOn (DI = al da 


DO, 

| 

J | 

| | 

| I 

| 1 

| | 

| | 

| ® 
DOg tt 
INT OPEN 

tTHL tTLH 
1.5V 
0.5V 


aa 


tPLZ 


0.5V 
(ENABLE TIME) 


(DISABLE TIME) 
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OUTPUT 
WAVE 
m Ri 


CL 
Ri2 


Se Se “te oe es ee 


ViH 


VIL 


VOH 


VZL 


VZH 


VOL 
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PACKAGE DIMENSIONS 


24-LEAD PLASTIC DUAL IN-LINE PACKAGE 


.532 
[ 


ene 1,200 aE 


.020 MIN. 
.-200 MAX. 


| DIMENSIONS IN MILLIMETERS 


.118 MIN. 
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HEX THREE-STATE 
BUFFER/INVERTER 


MB 485 
MB 486 
MB 487 
MB 488 


HEX THREE-STATE BUFFER/INVERTER 


The Fujitsu MB 485/MB 486/MB 487/ 
MB 488 are 3-state buffers/inverters 
each of which consists of six buffer 
gates and control logic. These devices 
are the most suitable for address 
buffer of the Fujitsu MBL6800 
microprocessor unit or similar devices. 


The MB 485/MB 486 include a 2-input 
enable logic which contrals the six 
buffers, and MB 487/MB 488 include 
two enable logics, one of which 
controls the four buffers and the other 
controls two buffers. While the 

MB 485/MB 487 are non-inverting 
type, the MB 486/MB 488 are 
inverting type. 


Shottky clamped TTL 

3- state outputs 

High speed operation: 8.0 ns typ. 
Single +5V power supply 


Connectable to the Fujitsu MB 
74LS (Logic Series)/MBL 6800 
MPU or similar devices 


@ Pin compatible with Motorola 
XC6885/XC6886/XC6887/XC6888 
and Signetics 81T95/8T96/8T97/ 
8T98, respectively 


@ Low input load current by using 
PNP transitor: 0.4 mA max. 


@ Standard 16-pin dual-in-line 
package 


PIN ASSIGNMENT 


ENABLE 1 [_}1 

INPUT A [ ]2 15 |_] ENABLE 2 
OUTPUT A [ 43 14] ] INPUT F 
INPUTB | 44 13] | OUTPUT F 
OUTPUT B [_]5 12] INPUT E 
INPUT C [ 96 11] |] OUTPUT E 


OUTPUT C] ] 7 10] | INPUT D 


GND {| J8 9] | OUTPUT D 


(TOP VIEW) 


ABSOLUTE MAXIMUM RATINGS (See Note) 


ee 


Note: Permenent device damage may occur if ABSOLUTE MAXIMUM RATINGS 
are exceeded. 
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FUNCTIONAL DESCRIPTION/APPLICATION INFORMATION 


BLOCK DIAGRAM/FUNCTION TABLE 


ENABLE 2 | ENABLE 1 INPUT OUTPUT 


ee ee ee ee ee 
css eee Se Oe 
eae re ce eens ee 


L: LOW LEVEL 

H: HIGH LEVEL 

O: HIGH IMPEDANCE STATE (OPEN) 
X: IRRELEVANT 


L 
L 
H 
L 
H 


Pe ee ae ee 


SODIA9G s0e19}U] 
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APPLICATIONS 


@ Address Buffer on the Fujitsu MBL 6800 microprocessor unit or similar devices. 
@ Level Converter of TTL/DTL or MOS/CMOS to 3-state TTL bus level 


GUARANTEED OPERATING RANGE 


Supply Voltage (Vcc) 
| Min, | Typ, | Max. | = 
MB 485, MB 486, MB 487, MB 488 +4.75V +5.25V O°C to + 75°C 


Ambient 


Part Number Temperature 


AC CHARACTERISTICS 


(Voc = 5.0V, Tp = 25°C unless otherwise noted) 


[ee EE EEE 
MB | MB 485/MB 487 | 487 
tPLH Fig. 14 
Propagation Delay 4 7 11 
Input to Output 
(Ry = 200 ohm, C; = 50 pF) 3 13 
ns Fig. 14 
MB | MiB 486/MB 488 | MiB 486/MB 488 10 


Propagation Delay 
Enable to Output 
| (Ry = 200 ohm, Cy = 5 pF) 


MB | MB 4ss/Me 487 487 
eee | is 
MB 486/MB 488 
MB 485/MB 487 
we asere aes | 
MB | we 4s6/me 488 488 
MB | MB 485/MB 487 487 
[messes | 
MB 486/MB 488 24 
MB | Me 485/MB 487 487 25 
tPOH(E) 
MB — 488 


Note: Cy, includes jig and probe capacitance. 


Propagation Delay 
Enable to Output 
(Ry = 200 ohm, Cy = 50 pF) 
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DC CHARACTERISTICS 


(T, =O°C to +75°C unless otherwise noted) 
A 


. Test 
Parameter | sumtot | min. | tye. | min. | ue |i 


Input High Current for Inputs . 
(Voc = 5.25V, Vin(|) = 2.4V) a =f | 2] [roe 
Input High Current for E a ; 
Input Low Current for Inputs , 
Input Low Current for E -_ : 


Output 3-State Current (Vcc = 5.25V, Vo, = 0.5V) loz2 p= | - 40) uA | Fig. 8 


Output Short Circuit Current (Vcc = 5.25V) | los | 
Power Supply Current for MB 485/MB 487 too 
V 
V 


(Vcc = 5.25V) 


Power Supply Current for MB 486/MB 488 
(Voc = 5.25V) 


Input Clamp Voltage (Vcc = 4.75V, lj¢ = -12 mA) Mic | 


los 
loc 
loc 
Vic 
OC 
V\ 
IH 
VIL 


Output Clamp Voltage (Vcc = OV, Ig¢ = -12 mA) 


Input Voltage Rating (1; = 1.0 mA) ca 
Input High Voltage (Vcc = 4.75V, Tp = 25°C) in| 
Input Low Voltage (Vcc = 4.75V, Tp = 25°C) | Mie | 


40 
2.0 


2 
© 
3 
8 
oO 


S8DIA9 
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FIG.1 Von 


TEST TABLE 


MBAB5, MB487 
MBAB6, MBA88 


uw 
aad 
a 
4 
- 
i 
” 
i 
- 
ay 
Lu 
” 


FIG. 2 VoL 


TEST TABLE 


| MB485, MB487 
MB486, MB488 


SEE TEST TABLE 


FIG 3. WH (1) FIG. 4 Wey(é) 


hH 


OrEN OPEN 
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FIG.5 li) Vec FIG. 6 IL(é) Vec 


Ne 


OPEN 


FIG.7 Ig74 


TEST TABLE 


0.8V 
2.0V 


SEE TEST TABLE 


TEST TABLE 


SEE TEST TABLE 


3 
= @ 

3 
8 
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FIG. 14 tpLH/tpHL 


INPUT OUTPUT 
WAVE Vcc WAVE Vcc 
®@ e@ e ° 


aKa Ce ea 


LOAD 
| CIRCUIT 


Ri 
| 


50 OHM 


| 
———+ 


3V 
INPUT 
OV 
VOH 
OUTPUT 
MB486 tTHL = tTLH < 10 ns 
MB488 f = 1.0 MHz 
VOL 
VOH 
OUTPUT 
MB485 
MB487 
VOL 


3 
oa 2) 
oO 

@ 
om <. 
8 


3-115 


CAONUNT 
FUgITsu MB 485 MB 487 


KM «oMB 486 MB 488 


FIG. 15 tpLo(E)/tpHO(E)/tPOL(E)/tPOH(E) FOR MB 485 AND MB 487 
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FIG. 16 tp_o(E)/tPHO(EYtPOL(E)/tPOH(E) FOR MB 486 AND MB 488 


INPUT OUTPUT 
WAVE Vec 


ee ee eee a a ee aa eS 


i LOAD 


CIRCUIT ) 
Pc. Ru 
= 5 , 
50 OHM e | | 
e 
O-O (OFF AT tpoy) | 
@ / | . 
— / 
= hed / | 
® | C. | 
8 
2.0V ‘ | | 
\ 
e e | | 
(OFF AT tpo_) 
pane tPLo tpHO ena | - | 
tPOL tPOH L. 
0.5V 
1 
VOoH are 5 —_—_—_______-—__-—- 3.0V 
OUTPUT ce} 1.5V ENABLE 
7 1.5V z 0 
tpHo(E) tpot (E) 
ENABLE 1.5V 1.5V OUTPUT 
Sees G VOL 
3.0V 
ENABLE 1.5V ENABLE 
0 
OUTPUT 
VOL 


tpon(E) 
VOH 
1.5V OUTPUT 


5 
Ay 
‘ © ; 
O 
@ 
<, 
2 
~ @. 
” 


3-117 


UAT 
FUJITSU MB 485 MB 487 


mviiniiiii| MB 486 MB 488 


PACKAGE DIMENSIONS 


1.20(0.047) 
1.50(0.059) 


TT LJ CJ CLI CLI LI CI LU 
0.5 MIN. (0.0197) 
20.28 MAX. 7.6 TYP. 
(0.798) 5.0 MAX. (0.299) 
(0.197) 


0.24(0.009) 
0.36(0.014) 


| | 0.40(0.016) | | 7.60(0.299) fi 
1.25 MAX. = eon ANE 0.59(0.023) a 9,00(0.354) 


(0.049) (0.100) 


Dimensions in millimeters 
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Sales Offices / Representatives 


SALES OFFICES 


Fujitsu America, Inc. 

2945 Oakmead Village, Ct. 
Santa Clara, CA 95051 
(408) 985-2300 

TWX 910-338-0047 
Fujitsu America, Inc. 

Jack Foster 

5910 E. Exeter Blvd. 
Phoenix, AZ 85018 

(602) 994-9179 


REPRESENTATIVES 


Alabama 

Hughes Associates, Inc. 
717 Pratt Ave., N.E. 

Box 33 

Huntsville, AL 35801 
(205) 536-2127 

Arizona 

DAR-C, Ine. 

7360 Acoma Dr., Suite 13 
Scottsdale, AZ 85260 
California 

Reed Electronic Marketing 
P.O. Box 206 

Los Alamitos, CA 90270 
(714) 821-9600 

TWX 910-341-7295 

Reed Electronic Marketing 


11772 Sorrento Valley Rd. 


Suite 160 

San Diego, CA 92121 
(714) 452-1456 

TWX 910-322-1131 
Straube Associates 

483 Willow Rd. 

Menlo Park, CA 94025 
(415) 321-9050 

TWX 910-373-1790 
Colorado 

Straube Associates 
3699 W. 73rd Ave. 
Westminster, CO 80030 
(303) 426-0890 
Connecticut 

Comp Rep Associates 
22 Broadway 

North Haven, CT 06473 
(203) 239-9762 


Florida 

Lawrence Associates, Inc. 
235 Maitland Ave., Suite 111 
Maitland, FL 32751 
(305) 647-1188 

TWX 810-853-0260 
Lawrence Associates, Inc. 
1932 Drew St. 
Clearwater, FL 33518 
(813) 443-2698 

Ilinois 

Sieger Associates 

1701 Carmen Dr. 

Elk Grove Village, |L 60007 
(312) 956-0963 

TWX 910-222-2170 
Kansas 

Engineering Services Company 
7830 State Line Rd. 
Prairie Village, KS 66208 
(913) 649-4000 
Maryland 

Component Sales, Inc. 
1726 Reisterstown Road 
Baltimore MD 21208 
(301) 484-3647 
Massachusetts 

Comp Rep Associates 
340 Hunnewell St. 
Needham Heights, MA 02194 
(617) 444-2484 

TWX 710-325-6907 
Minnesota 

HMR Incorporated 

7200 France Ave., South 
Minneapolis, MN 55435 
(612) 831-7400 

TWX 910-576-2755 
Missouri 

Engineering Services Company 
8420 Delmar Blvd. 

St. Louis, MO 63124 
(314) 997-1515 

New Mexico 

Straube Associates 

P.O. Box 14689 
Albuquerque, NM 87111 
(515) 265-7759 

North Carolina 
Component Sales, Ine. 
P.O. Box 18821 

Raleigh, NC 27609 

(919) 782-8433 

TWX 510-928-0513 
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Ohio 

McFadden Sales 

4645 Executive Dr. 
Columbus , OH 43220 
(614) 459-1280 

TWX 810-482-1623 
Pennsylvania 

Bresson Associates, Inc. 

107 Forrest Ave. 

Narberth, PA 19072 

(215) 664-6460 

TWX 510-662-4468 
Tennessee 

Gillum Sales, Inc. 

P.O. Box 1915 

Morristown, TN 37814 
(615) 587-2770 

Texas 

William Reese Associates 
3131 Stemmons Freeway, Suite E 
Dallas, TX 75247 

(214) 638-6575 

TWX 910-861-4274 

William Reese Associates 
4151 Southwest Freeway, Suite 105 
Houston, TX 77027 

(713) 621-3134 

Utah 

Straube Associates 

P.O. Box 9248 

Mill Creek Station 

Salt Lake City, UT 84109 
(801) 943-5650 

TWX 910-925-5817 
Washington 

Olson, Ferree and Associates 
P.O. Box 3307 

Bellevue, WA 98009 

(206) 454-1210 

TLX 328-951 (Rosemarys) 
Canada 

Cantec Representatives, Inc. 
41 Cleopatra Dr. 

Ottawa, Ontario, Canada K2GOB6 
(613) 225-0363 

TWX 610-562-8967 

Cantec Representatives, Inc. 
15432 Oakwood St. 
Pierrefonds, Quebec, Canada HOH1Y2 
(514) 620-3121 

Cantec Representatives, Inc. 
624 Elliot Crescent 

Milton, Canada LOT3G4 
(416) 624-9696 
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